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PREFACE  BY  THE  AMERICAN  EDITOR. 


In  presenting  this  American  edition  of  Heatli's  Practical 
Anatomj^  I  feel  that  I  have  been  instrumental  in  supplying 
a  want  long  felt  for  a  real  Dissectot^^s  Manual — one  which 
should  not  be  merely  aVles<3r^pti>ve  anatomy,  but  wjiat  its 
name  indicates,  a  helj)  to  the  practical  anatomist  at  the 
dissecting  table,  enabling  him,  though  a  beginner,  to  pro- 
secute his  work  intelligently,  and  even  without  assistance. 

The  arrangement  of  the  text  has  been  considerably 
modified,  in  the  first  three  parts,  to  bring  it  in  accord  with 
the  method  pursued  in  our  American  dissecting  rooms. 
Instead  of  dissecting  the  front  and  the  back  of  the  arm, 
then  the  front  and  the  back  of  the  forearm,  &c.,  I  have 
carried  the  student  down  the  front  of  the  entire  arm,  and 
then  the  back,  &c.  Our  habit  of  dissecting  the  perineum, 
the  abdominal  wall,  and  hernia,  with  the  leg,  has  also 
necessitated  the  transfer  of  these  portions  from  Part  III. 
to  Part  II. 

Besides  these  changes  and  a  very  careful  correction  of 
such  errors,  typographical  and  otherwise,  as  had  escaped 
the  attention  of  the  author,  it  has  seemed  to  me  advisable 
to  make  a  few  additions,  which  will  be  found  distinguished 
from  the  text  by  insertion  in  brackets  [ — ].  Among  these 
are  some  general  remarks  on  hernia,  on  the  triangles  of 
the  neck,  &c.,  and  some  general  rules  for  the  relation  of 
parts  and  the  structure  of  organs,  which  may  aid  in  clearing 
up  the  confusion  often  existing  in  the  minds  of  students 
on  these  subjects. 


IV  PREFACE    BY    THE     AMERICAN    EDITOR. 

The  action  of  muscles  has  been  revised  according  to 
the  latest  researches  of  Duchenne  and  others ;  as  in  the 
cases  of  the  Supinator  longus,  the  Interossei,  the  Omo- 
hyoid, &c. 

The  latest  anatomical  researches,  for  example,  those  of 
Prof.  Cleland,  on  the  ligamentous  action  of  muscles;  of 
Luschka,  on  the  nervous  supply  to  the  arytenoid  muscle, 
&c.,  have  also  been  incorporated. 

The  directions  for  dissection  in  the  section  on  the  eye 
have  been  almost  wholly  re-written,  and  are  now  very  full 
and  exact.  The  descriptive  text  of  this  section  also  has 
been  altered  in  two  or  three  instances,  where  it  was  neces- 
sitated by  the  change  just  noted.  Otherwise  the  text  of 
the  entire  volume  is  unaltered. 

I  have  added  also,  as  an  appendix,  directions  for  the 
preservation  of  subjects  for  dissection,  and  for  making 
permanent  preparations,  knowledge  which  is  valuable 
alike  to  the  students  at  our  medical  schools,  and  to  those 
at  a  distance  who  desire  to  prosecute  their  medical  studies 
after  graduation. 

Some  additions  to  the  very  handsome  series  of  illustra- 
tions have  likewise  been  found  desirable,  including  a  few 
diagrams  which  considerable  experience  in  teaching  has 
shown  me  to  be 'of  use  in  assisting  the  student  to  obtain 
clear  impressions  respecting  several  difficult  portions  of 
the  subject. 

I  must  express  my  thanks  to  my  friend.  Dr.  R.  D. 
Murray,  for  his  kindness  in  assisting  me  in  the  correction 
of  proof,  and  re-indexing  the  entire  volume. 

1619  Chestnut  Street, 
Sept.  15,  1870. 


PREFACE  TO  THE  SECOND  EDITION. 


In  preparing  a  Second  Edition  of  this  Manual  I  have 
carefull}'  revised  every  page,  and  have  made  such  additions 
— IDarticularly  in  respect  of  the  anatomy  of  tlie  brain — as 
seemed  called  for.  In  order  to  enable  the  student  to  test 
his  knowledge  after  dissection,  I  have  introduced  a  series 
of  sectional  views  of  the  limbs  and  trunk,  and  have  for 
this  purpose  availed  myself  of  the  able  assistance  of  Mr, 
G.  E.  L.  Pearse,  Demonstrator  of  Anatomy  at  the  West- 
minster Hospital.  In  illustrating  the  anatomy  of  the  con- 
volutions of  the  brain  I  have  employed  the  drawings  illus- 
trating Mr.  Marshall's  paper  on  the  subject,  with  that 
gentleman's  permission.  In  conclusion,  I  have  to  thank 
several  teachers  of  anatomy  in  various  parts  of  the  king- 
dom for  kind  suggestions,  and  to  express  a  hope  that  the 
work  may  prove  of  service  to  students  of  anatomy. 

CHRISTOPHER  HEATH. 

9,  Cavendish  Place,  W., 
September,  18(39, 
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PREFACE  TO  THE  FIRST  EDITION. 


In  preparing  this  work  I  have  constantly  borne  in  mind 
the  requirements  of  the  Student,  whose  time  for  anatomical 
study  is  limited  to  two  or,  at  most,  three  winters,  and  have 
endeavored,  as  far  as  is  possible,  to  simplify  anatomical 
details  without  omitting  any.  With  the  view  of  giving 
interest  and  practical  importance  to  anatomical  study,  I 
have  called  attention  to  those  leading  facts  which  bear 
directly  upon  the  practice  of  Medicine  and  Surgery,  and 
especially  the  operations  ;  and  have  not  scrupled  to  assist 
the  remembrance  of  mere  anatomical  facts  by  those  arti- 
ficial aids  which  many  years'  experience  has  proved  to  be 
useful.  The  order  in  which  the  several  regions  are  dis- 
sected is  that  which  I  have  found  most  convenient  for  the 
student  to  pursue. 

The  Illustrations  are  from  various  sources,  and  I  have 
to  acknowledge  the  liberality  of  Mr.  Erasmus  Wilson  ; 
MM.  Hirschfeld,  Leveille,  and  Bailliere  ;  Mr.  Fergusson  ; 
Mr.  John  Wood  ;  and  Dr.  Savage,  for  permission  to  employ 
drawings  from  their  respective  works.  The  original  illus- 
trations are  from  drawings  by  Mr.  J.  T.  Gray  (formei'ly 
Demonstrator  of  Anatomy  at  the  Westminster  Hospital), 
of  recent  dissections  made  under  my  own  superintendence; 
and  my  best  thanks  are  due  to  that  gentleman  for  the  care 
and  skill  he  has  displayed.  The  engravings  were  intrusted 
to  the  experienced  hands  of  Messrs.  Butterworth  and 
Heath. 

I  have  to  acknowledge  much  kind  and  able  assistance 
from  Mr.  W.  F.  Teevan,  Demonstrator  of  Anatomy  at  the 
Westminster  Hospital  ;  Mr.  C  W.  B.  Bell,  late  Demon- 
strator, Trinit}^  College,  Dublin  ;  and  Mr,  Gray,  in  revis- 
ing the  sheets  during  their  passage  through  the  press. 

September,  1864. 
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MANUAL  OF  PRACTICAL  ANATOMY. 


INTRODUCTION. 

By  Practical  Anatomy  is  meant  the  stud}^  of  Anatomj^ 
bj''  dissection  of  the  dead  Ibody,  in  contradistinction  to 
Descriptive  Anatomy,  tanght  by  lectures,  diagrams,  and. 
preparations. 

In  dissecting,  there  are  four  principal  objects  to  be  con- 
stantly borne  in  mind  by  the  student :  1st.  The  impression 
on  the  memory  of  those  facts  of  general  anatomy  taught 
in  the  lectures.  2d.  The  study  of  those  parts  of  the  body 
more  especially  concerned  in  surgical  affections  and  opera- 
tions. 3d.  The  education  of  the  sense  of  touch,  and  of  the 
hand  in  the  use  of  instruments ;  and  4th,  the  education  of 
the  e3^e  in  tlie  knowledge  of  the  several  tissues  of  the  body, 
in  various  positions,  and  under  varying  circumstances.  It 
is  to  assist  the  student  in  these  requirements  that  the  fol- 
lowing work  is  designed,  and  every  effort  has  been  made  to 
present  the  facts  of  Anatomy  in  such  a  manner,  that  they 
may  be  most  easily  grasped  hf  the  mind  and  retained  by 
the  memory ;  it  will  be  found,  also,  that,  as  far  as  is  com- 
patible with  a  work  of  the  kind,  attention  is  drawn  to  all 
those  points  which  have  especial  interest  in  the  practice  of 
medicine  or  surger}^,  and  directions  are  given  for  the  per- 
formance of  many  operations  which  do  not  seriously  inter- 
fere with  or  injure  the  dissection.  The  education  of  the 
eye  is  a  gradual  and  tedious  process^  but  one  which  is 
pretty  certain  to  be  satisfactorily  accomplished  if  the 
student  do  but  use  his  hands  properly,  and  therefore  a  few 
words  on  the  manual  part  of  dissection  may  not  be  out  of 
place. 

First,  as  to  the  instruments  requisite  for  dissection.  A 
case  containing  six  or  eight  scalpels,  two  pairs  of  scissors, 
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a  pair  of  dissecting  forceps,  a  set  of  chain-hooks,  a  blow- 
pipe [surgical  pins,  thread  and  needles],  and  a  probe,  will 
enable  the  student  to  make  all  requisite  dissections,  sup- 
posing that  he  is  allowed  the  use  of  a  saw  and  chisel  in 
the  dissecting  room.  Great  variety  exists  in  dissecting 
cases,  botli  as  to  form  and  expense,  but  so  long  as  the 
instruments  themselves  are  strong  and  good,  the  simpler 
the  case  the  better. 

Scalpels  for  dissection  are  made  of  two  principal  shapes; 
in  one,  the  edge  is  bevelled  to  the  point,  the  back  being 
straight ;  in  the  other,  both  back  and  edge  are  bevelled  to 
a  point  midway  between  the  two.  The  latter  form  is  pre- 
ferable for  most  purposes.  The  blade  should  not  be  more 
than  an  inch  and  a  half  long,  and  never  double-edged,  but 
the  material  of  which  the  handle  is  constructed  is  a  matter 
of  indifference.  For  all  ordinary  dissection,  it  will  be 
found  most  convenient  to  hold  the  scalpel  like  a  pen ;  but 
for  cleaning  the  fascia  off  muscles,  and  following  out  small 
nerves,  it  is  better  to  hold  it  reserved,  so  that  the  back  of 
the  knife  may  be  against  the  tissue  which  is  to  be  preserved. 
In  making  the  first  incision  through  the  skin  of  a  limb,  or 
in  any  other  position  where  a  long  incision  is  required,  the 
knife  may,  with  advantage,  be  held  under  the  hand,  by 
which  the  wrist  has  more  play,  and  the  student  has  the 
opportunity  of  practising  a  mode  of  holding  the  knife, 
which  he  will  find  very  useful  when  operating  on  the  living 
body. 

The  FORCEPS  should  be  broad  at  the  extremities  and 
coarsely  serrated,  so  that  it  may  retain  a  firm  hold  on 
small  portions  of  tissue.  It  is  very  important  that  the 
forceps  should  not  be  too  strong  in  the  spring,  for  in  that 
case  it  becomes  so  fatiguing  to  the  hand  that  it  is  impos- 
sible to  continue  its  use  for  any  length  of  time.  The  forceps 
should  be  held  lightly  between  the  thumb  and  the  first  and 
second  fingers  of  the  left  hand,  which  ma}^  be  steadied  by 
resting  the  little  finger  on  a  neighboring  part. 

The  CHAIN-HOOKS  should  be  strong,  and  bent  in  the  direc- 
tion of  the  thickness  and  not  of  the  breadth  of  the  steel, 
as  is  sometimes  done.  These  latter  are  very  inferior,  being 
liable  to  be  unbent  under  any  considerable  strain.  Care 
should  be  taken  that  the  chains  are  firmly  linked,  and  that 
the  central  ring  is  sufficiently  stout  to  bear  an}^  force  that 
may  be  applied  to  it. 

The  SCISSORS  should  be  large  and  strong,  and  it  will  be 
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found  to  be  advantageous  to  have  one  curved  pair,  wbicli 
is  very  useful  in  preparing  tlie  ligaments.  Sounds  and 
staffs  will  be  required  for  the  purpose  of  practising  the 
introduction  of  the  instruments  into  the  bladder;  but  these 
are  found  in  most  dissecting  rooms,  together  with  saws 
and  other  large  tools  requisite  for  dissection. 

[As  to  DRESS  the  student  should  wear  for  protection  a 
pair  of  sleeves  and  a  long  apron.  Those  made  of  rubber 
cloth  are  the  best,  but  cheaper  ones  can  be  made  of  eua- 
melled  cloth  or  simple  black  muslin.  The  janitors  of  the 
dissecting-rooms  usually  furnish  them.] 

The  student  will  do  well  to  bear  in  mind  that  he  will 
probably  be  called  upon  in  after  life  to  operate  on  the 
living  body,  the  only  true  preparation  for  which  is  careful 
dissection  ;  he  should,  therefore,  as  far  as  possible,  conduct 
all  his  dissections  as  methodically  and  with  as  much  care 
as  if  operating  on  the  living  body,  and  by  this  means  he 
will  do  much  to  fit  himself  for  his  duties  as  a  practical 
surgeon. 

[The  SKIN  consists  of  two  layers,  the  true  skin  or  derma, 
and  the  scarf-skin  or  epidermis.  In  subjects  the  latter  is 
easilj^  separated  from  the  true  derma  by  slight  force,  espe- 
cially if  they  have  been  soaking  for  any  time;  it  should  be 
as  far  as  possible  carefull}'  preserved  during  dissection,  as 
it  prevents  the  subjacent  parts  from  drying.]  In  removing 
the  skin,  the  first  incisions  should  be  made  at  once  through 
its  whole  thickness,  and  a  corner  being  held  with  the  for- 
ceps, the  knife  is  to  be  carried  with  a  sweeping  movement 
beneath  it,  the  edge  being  towards  the  skin  and  the  back 
to  the  fascia,  which  should  be  left  smooth  and  uniform. 
The  under  surface  of  skin  neatly  reflected  is  white^  and 
the  tissue  beneath  it  more  or  less  yellow. 

[The  SUPERFICIAL  FASCIA  cousists  of  loose  areolar  tissue 
in  which  is  contained  the  layer  of  fat  which  protects  the 
body  from  cold.  Its  thickness,  therefore,  is  very  variable. 
It  is  recognized  by  its  yellow  color.  By  careful  dissection 
it  may  be  divided  into  two  (or  more)  layers,  between  which 
lie  the  superficial  vessels,  nerves,  and  lymphatic  glands, 
the  mammary  gland,  the  platysma  myoid  muscle  in  the 
neck,  etc. 

The  DEEP  FASCIA  is  a  dense  fibrous  layer,  white  and 
glistening  in  appearance.  It  lies  directly  under  the  super- 
ficial fascia,  forms  a  firm  sheath  to  the  entire  limb,  by  its 
prolongations  between  the  muscles  it  furnishes  a  sheath  to 
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each  one  and  sometimes  gives  origin  to  many  of  the  mus- 
cular fibres.  It  is  thin  on  the  protected  parts  of  the  body 
(e.  g.,  tlie  inside  of  the  arms  and  thighs  and  front  of  the 
neck),  but  thick  and  firm  on  exposed  parts.  It  is  attached 
to  bony  prominences  and  other  parts  (e.  g^.,  Poupart's  liga- 
ment) for  firm  support,  and  is  usually  made  tense  either 
by  the  position  of  the  limb  or  b}^  direct  muscular  action 
(e.  gf.,  the  omo-hyoid  in  the  neck,  the  biceps  in  the  arm,  the 
tensor  vaginae  femoris  in  the  leg).  On  the  trunk  and  head 
it  can  scarcely  be  said  to  exist.  Its  principal  uses  are  to 
afford  origin  and  support  to  the  muscles  and  protection  to 
the  great  bloodvessels.] 

In  cleaning  muscles  it  is  essential  to  have  the  fibres 
stretched  and  rendered  tense,  which  may  be  accomplished 
by  moving  the  limb  or  appljnng  the  hooks.  [To  stretch 
the  fiexors,  put  the  j^art  in  extension ;  to  stretch  the  ex- 
tensors, in  flexion ;  to  stretch  j^ronators,  in  supination, 
etc.]  A  muscle  should  invariably  be  cleaned  along  its 
fibres ;  the  dissector  beginning  at  one  edge  and  advancing 
steadily  to  the  other,  and  thus  reflecting  a  complete  layer 
of  fascia  ;  the  knife  being  held  with  the  back  to  the  muscle, 
to  avoid  injury  to  it.  The  attachments  of  a  muscle  (origin 
and  insertion)  should  be  most  carefully  followed  out  [down 
to  the  bone,  and  compared  with  the  skeleton]  ;  but  it  is 
important  also  to  clean  the  fascia  from  the  whole  length 
of  the  muscle,  or  it  will  soon  look  dirty.  [The  relations 
of  each  muscle  to  its  neighboring  parts,  especially  the 
arteries,  should  be  carefully  observed,  as  the}^  form  im- 
portant guides  in  operations.  The  action  of  each  muscle 
should  also  be  studied  carefull3%  In  removing  the  super- 
ficial muscles  to  dissect  the  deep,  never  do  so  at  the  origin 
or  insertion  of  the  muscle,  as,  once  destroyed,  these  can 
never  be  accurately  studied  again.  A  muscle  should 
always  be  divided  between  its  origin  and  insertion ;  and  if 
there  be  a  number  of  muscles  together,  as  the  flexors  in  the 
forearm,  let  each  muscle  be  divided  at  a  different  level 
from  its  neighbors  so  that  the  two  ends  can  be  matched 
correctly.] 

The  ARTERIES  of  a  subject  are  usually  injected,  and  it  is 
impossible  to  follow  out  all  the  minute  branches  without 
this  .assistance  ;  but  opportunity  should  be  taken  by  the 
advanced  student  to  repeat  his  dissection  upon  an  unin- 
jected  subject,  in  which  the  relations  and  appearance  of 
the  parts  more  closely  resemble  those  of  the  living  body. 
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The  main  trunks  of  the  nerves  and  their  principal 
branches  are  readil^^  followed  out,  but  their  minute  rami- 
fications require  more  time  and  labor  than  a  student  can 
afford  to  bestow  upon  them. 

[Both  arteries  and  nerves  should  be  dissected  from  the 
centre  towards  the  periphery  in  order  to  avoid  cutting  off 
the  branches.] 

The  student  shonld  bear  in  mind  that  his  raanxial  labor 
is  onh"  a  part  of  his  duty,  and  will  be  thrown  away,  unless 
he  at  the  same  time  stud^-  the  description  of  the  part  upon 
which  he  is  engaged  ;  he  should  not  therefore  carry  the 
dissection  further  than  he  can  learn  the  description  on  the 
same  day,  and  at  the  subject ;  and  should  if  possible  re- 
peruse  the  description  in  the  evening,  and  always  on  the 
next  morning,  before  carr3'ing  the  dissection  any  further. 

In  order  to  preserve  a  part,  it  is  essential  that  the  dis- 
sector should  himself  secure  the  skin  around  it  with  a  few 
stitches,  and  wrap  it  with  damp  cloths.  These  may  be 
dipped  in  some  preservative  solution,  or  common  salt  may 
be  grated  finely  over  the  part.  This  latter,  however,  de- 
stroys the  color  of  the  part  and  its  smooth  appearance. 
A  dissected  part  should  be  sponged  over  daily,  when  it  is 
uncovered  for  fresh  dissection. 

[In  our  American  dissecting-rooms  it  is  customary  to 
divide  a  subject  into  five  parts,  viz.,  the  head  and  neck  and 
the  four  extremities  ;  half  of  the  chest  going  with  each  arm, 
and  half  of  the  belly  with  each  leg.  Hence,  in  the  "  Dis- 
section of  the  Leg,"  I  have  included  that  of  the  perineum, 
the  abdominal  wall  and  hernia,  as  they  are  usually  dissected 
with  this  part  and  previous  to  the  dissection  of  the  leg 
itself.  Whenever  the  class  agrees  upon  it,  one  of  the 
assistant  demonstrators  demonstrates  the  viscera,  whether 
of  the  head  or  trunk  to  the  entire  class. 

In  case  it  is  the  student's  firnt  dissection  it  is  best  to  take 
an  arm  or  a  leg  ratlier  than  a  head  and  neck ;  and  also  to 
begin  the  dissection  say  at  the  elbow  or  the  knee,  in  order 
to  become  familiar  with  the  appearance  of  the  various  tis- 
sues and  the  method  of  dissection  before  he  undertakes  so 
difficult  a  part  as  the  axilla  or  the  dissection  of  hernia.] 
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PART  I. 

DISSECTION  OF  THE  ARM. 


[The  Student  is  requested  to  read  the  "  Introduction''''  before  com- 
mencing the  dissection^  unless  he  has  done  so  previously.  ] 

Before  beginning  the  dissection,  the  student  should  make 
himself  fully  acquainted  with  the  external  configuration  of 
the  part,  and  the  relations  of  surface-markings  to  deeper 
structures  ;  and  if  he  has  already  dissected  this  region,  he 
should  make  the  incisions  necessary  to  expose  the  several 
arteries  in  the  positions  in  which  they  are  usually  tied, 
according  to  the  directions  which  accompany  the  descrip- 
tion of  each  vessel,  taking  care  not  to  disturb  the  tissues 
nnnecessarily,  and  to  stitch  up  the  incisions  without  delay. 

The  curves  of  the  clavicle  are  generally  seen  with  ease  ; 
but  the  finger  should  be  carried  along  the  bone  to  note 
any  irregularity  denoting  old  fracture,  and  to  trace  its 
articulation  with  the  acromion  process  of  the  scapula. 
The  sterno-clavicular  joint  should  also  be  examined,  and 
if  the  arm  is  freeh''  moved,  the  extensive  range  of  motion 
in  that  joint  will  be  better  appreciated.  The  development 
of  the  mammary  region  will  vary  according  to  the  sex  and 
age  of  the  subject.  In  the  case  of  a  female  subject,  the 
advanced  student  should  notice  the  condition  of  the  nipple 
and  its  surrounding  areola,  as  indicating  previous  preg- 
nancies or  the  contrary,  and  may  advantageously  practise 
removal  of  the  breast  by  two  elliptical  incisions,  one  above, 
the  other  below  the  nipple,  taking  great  care  to  remove 
the  whole  of  the  breast,  and  not  to  leave  any  glandular 
tissue  attached  to  the  skin  or  the  deeper  structures. 

The  roundness  of  the  shoulder  will  be  found  to  depend 
upon  the  projection  of  the  head  of  the  humerus  beyond  the 
bony  arch  formed  above  it  by  the  acromion  and  clavicle, 
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and  in  a  thin  subject  the  head  of  the  bone  and  the  bicipital 
groove  may  be  readily  felt  when  the  arm  is  rotated.  About 
a  finger's  breadth  to  the  inner  side  of  the  head  of  the 
humerus,  and  indistinctly  felt  on  account  of  the  muscles 
attached  to  it,  is  the  coracoid  process,  and  the  relation  of 
these  bones  in  health  should  be  full}'  appreciated.  In  a 
muscular  subject,  a  long,  nearly  vertical  groove  or  dimple 
at  this  point  marks  the  separation  between  the  deltoid  and 
pectoralis  major  ;  and  another,  seen  occasionally  extending 
obliquel}'  from  near  the  inner  end  of  the  clavicle,  marks 
the  division  between  the  sternal  and  clavicular  fibres  of  the 
latter  muscle.  By  lifting  the  arm  and  drawing  it  from  the 
bod}',  the  anterior  and  posterior  boundaries  of  the  axilla 
will  be  made  prominent,  and  the  fascia  extending  from  one 
to  the  other  will  be  put  on  the  stretch  so  that  the  finger 
cannot  be  pushed  in  the  armpit;  whereas  if  the  arm  is 
brought  to  the  side  the  fascia  is  relaxed,  and  the  finger  will 
readily  reach  the  head  and  neck  of  the  humerus,  with  the 
great  vessels  and  nerves  to  their  inner  side,  and  internal 
to  these,  again,  the  wall  of  the  thorax,  with  probably  some 
lymphatic  glands. 

The  brachial  artery  and  nerves  can  be  traced  along  the 
inner  border  of  the  biceps  to  the  bend  of  the  elbow,  and 
the  shaft  of  the  humerus  can  be  readily  felt.  In  front  of 
the  elbow  is  a  hollow,  corresponding  to  a  space  to  be  after- 
wards dissected,  and  occasionally  the  superficial  veins 
stand  out  prominently,  in  which  case  venesection  should 
be  practised.  The  prominent  internal  condjde  of  the  hu- 
merus and  its  relation  to  the  olecranon  process  of  the  ulna 
are  readily  seen,  and  the  ulnar  nerve  can  be  indistinctly 
felt  between  the  two  points  of  bone.  The  rounded  external 
condyle,  with  the  ridge  leading  to  it,  can  be  felt  in  most 
subjects,  as  also  [posterior  to  the  flesh}^  mass  on  the  outer 
border  of  the  forearm]  the  head  of  the  radius,  which  should 
be  rotated,  that  its  relation  to  the  condyle  may  be  better 
appreciated. 

In  the  forearm  the  radius  can  be  but  little  felt,  except 
at  its  lower  extremit}^ ;  but  the  olecranon  process  and 
sharp  posterior  margin  of  the  ulna  are  always  to  be  dis- 
tinguished even  in  yevy  muscular  subjects.  It  should  be 
observed  that  the  ulna  is  the  more  prominent  of  the  two 
bones  at  its  lower  end,  whilst  the  end  of  the  radius  is  a 
little  lower  down  than  that  of  the  ulna ;  the  styloid  process  of 
each  [and  the  head  of  the  ulna]  can  bereadil}'  distinguished. 
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The  tendons  of  the  flexor  carpi  radlalis  and  flexor  carpi 
ulnaris  are  nsually  prominent,  and  serve  as  guides  to  the 
radial  and  ulnar  arteries,  which  ma}'^  be  felt  (if  injected)  to 
the  outer  side  of  each  tendon.  The  metacarpus  and  pha- 
langes are  to  be  examined,  and  the  advanced  student  may 
advantageously  amputate  one  or  two  fingers  (middle  or 
ring).  It  is  to  be  borne  in  mind  that  the  transverse  mark- 
ings, on  either  the  palmar  or  dorsal  aspect  of  the  fingers, 
form  no  guide  to  the  articulation,  which  is  always  nearer 
to  the  nail.  When  the  finger  is  bent,  the  prominence  at 
the  articulation  is  due  to  the  proximal  phalanx,  and  the 
joint  is  below  that  point.  The  best  rule,  therefore,  in 
amputating  through  the  phalangeal  articulations,  is  to  bend 
the  phalanx  which  is  to  be  removed  to  a  right  angle  with 
the  one  above  it,  and  to  begin  the  incision  at  a  point  mid- 
way in  the  thickness  of  the  upper  phalanx,  cutting  trans- 
versely to  a  corresponding  point  on  the  opposite  side. 

The  limb  should  be  carefull}^  bandaged  [or  wrapped  in  a 
cloth],  from  the  fingers  to  the  middle  of  the  upper  arm,  and 
onl}^  uncovered  as  may  be  necessary  in  the  progress  of  the 
dissection. 

The  arm  being  drawn  away  from  the  side,  an  incision  is  to  be  made 
half  an  inch  to  one  side  of  the  median  line  of  the  sternum  in  its  whole 
length,  and  to  be  joined  at  right  angles  by  another  running  along 
the  whole  length  of  the  clavicle  on  to  the  acromion  process,  and  thence 
in  a  vertical  direction  half-way  down  the  upper  arm.  Another  in- 
cision is  to  be  made  transversely  from  the  ensiform  cartilage,  and 
must  be  carried  beyond  the  posterior  fold  of  the  armpit.  The  large 
flap  of  skin  thus  marked  out  is  to  be  reflected  towards  the  arm,  the 
dissector  on  the  right  side  beginning  at  the  lower  end  of  the  sternum, 
and  on  the  left  side,  at  its  upper  extremity. 

Beneath  the  skin  is  the  subcutaneous  fascia,  which  is 
often  very  fatty  in  the  female.  The  mamma  will  also  be 
exposed  (an  incision  being  carried  round  the  nipple  so  as 
to  leave  it  attached  to  the  organ)  in  the  female,  or  its 
rudiment  in  the  male  subject.  In  a  well-developed  body 
the  fibres  of  the  plat3^sma  myoides  may  be  seen  arising 
from  the  fascia  below  the  clavicle. 

The  Mamma,  or  breast,  is  a  gland  of  very  variable 
bulk  lying  [between  the  two  layers  of  the  superficial  fascia 
and]  upon  the  great  pectoral  muscle  from  which  it  is  sepa- 
rated by  a  quantity  of  loose  cellular  tissue.  Its  base  is  nearl  y 
circular,  and  usuall}-  extends  from  the  side  of  the  sternum 
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Muscles  of  the  Anterior  Aspect  of  the  Trunk  (from  Wilson) :  on  the  left  side  of 
the  body  the  superficial  layer  is  seen,  on  the  right  the  deeper  layer. 


1.  Pectoralis  major. 

2.  Deltoid. 

3.  Anterior  border    of   the  latissimus 
dorsi. 

4.  Serratus  maguus. 

5.  Suhclavius,  right  side. 

6.  Pectoralis  minor. 

7.  Coraco-brachialis. 

8.  Upper  part  of  the  biceps,  showing 
its  two  heads. 

9.  Coracoid  process  of  the  scapula. 

10.  Serratus  magnus,  right  side. 

11.  External  intercostal  muscle  of  the 
fifth  intercostal  space. 

12.  External  oblique. 

13.  Its  aponeurosis :  the  median  line 
to  the  right  of  this  number  is  the 
linea  alba;   the  curved  line  to  its 


left,  the  linea  semilunaris  ;  the  trans- 
verse lines  above  and  below  the  num- 
ber, the  lineaj  trausver-sje. 

14.  Poupart's  ligament. 

1.5.  External  abdominal  ring. 

16.  Rectus  muscle  of  the  right  side 
brought  into  view  by  the  removal  of 
the  anterior  segment  of  its  sheath  ; 
■^posterior  segment  of  its  sheath  with 
the  divided  edge  of  the  anterior  seg- 
ment. 

17.  Pyramidalis  muscle. 

18.  Internal  oblique. 

19.  Conjoined  tendon  of  the  intei'nal 
oblique  and  transversalis. 

20.  The  lower  curved  border  of  the  in- 
ternal oblique  mu.'cle. 


22  PECTORAL    REGION. 

to  the  margin  of  the  anterior  wall  of  the  axilla,  reaching 
from  the  tliird  to  the  seventh  rib  in  the  vertical  direction. 
Near  its  centre  and  at  a  point  opposite  to  the  fourth  rib  is 
the  mamilla  or  nipple,  around  which  is  the  areola  of  dis- 
colored skin,  the  tint  of  which  becomes  darker  as  preg- 
nancy advances.  The  nipple  may  be  shown  to  be  pierced 
by  numerous  small  lactiferous  ducts  by  introducing  bris- 
tles into  their  openings,  and  its  skin  is  thin  and  delicate. 

The  gland  consists  of  numerous  lobules  bound  together 
by  tough  cellular  tissue,  and  having  a  quantity  of  fat 
interspersed  between  them.  Each  lobule  is  abundantly 
supplied  with  bloodvessels  and  has  a.  sepsivsite  galactoferous 
duct.  These  last  converge  towards  the  nipple,  and  beneath 
the  areola  become  straight  and  somewliat  dilated  so  as  to 
form  lacteal  sinuses. 

The  arteries  of  the  breast  are  derived  from  the  thoracic 
branches  of  the  axillary  artery,  from  the  intercostal  arteries, 
and  from  the  internal  mammary  branch  of  the  subclavian, 
which  runs  down  the  back  of  the  sternum. 

Cutaneous  Nerves  and  Vessels. — In  the  superficial 
fascia  on  the  front  of  the  chest  are  the  anterior  cutaneous 
branches  of  the  intercostal  nerves  and  arteries.  They 
appear  at  regular  intervals  on  each  side  of  the  sternum  as 
they  pierce  the  pectoral  muscle,  and  are  of  small  size. 

The  terminations  of  the  descending  branches  of  the 
superficial  cervical  plexus  ma}''  also  be  found  beneath,  or 
piercing,  the  platysma  and  crossing  the  clavicle  in  the 
positions  their  names  imply,  viz.,  sternal^  clavicular,  and 
acromial. 

The  Pectoralis  major  is  to  be  put  on  the  stretch  by  drawing  the 
arm  from  the  side  and  supporting  it  at  a  convenient  height ;  its  fibres 
are  then  to  be  cleaned  from  below  on  the  right,  and  from  above  on 
the  left  side. 

The  Pectoralis  Major  (Fig.  1,  i)  consists  of  a  sternal 
and  a  clavicular  portion  separated  by  a  cellular  interval. 
The  sternal  portion  arises  from  the  whole  length  of  one 
side  of  the  sternum  arid  from  the  cartilages  of  all  the  true 
ribs  except  the  seventh,  and  is  connected  below  with  the 
aponeurosis  of  the  abdominal  muscles.  The  clavicular 
portion  arises  from  the  inner  or  sternal  half  of  the  anterior 
border  of  the  clavicle,  and  is  separated  by  another  cellular 
interval  [and  the  cephalic  vein]  from  the  deltoid  muscle. 
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The  two  portions  are  united  at  tlieir  insertion  into  the  an- 
terior or  outer  edge  of  the  bicipital  groove  of  the  humerus, 
the  muscle  being  folded  near  its  insertion,  so  that  the 
sternal  fibres  pass  behind,  and  reach  higher  up  the  bone, 
than  those  from  the  clavicle.  The  deeper  portion  of  the 
insertion  is  more  tendinous  than  the  superficial  fibres, 
which  are  closely  connected  with  the  deltoid. 

The  action  of  the  pectoralis  major  is  to  [elevate  the 
shoulder],  rotate  the  humerus  inwards,  and  tlien  cross  it 
over  the  chest,  and  the  upper  fibres  may  slightly  assist  the 
deltoid  in  raising  the  arm.  [If  the  arm  have  been  elevated, 
the  muscle  will  pull  it  down.]  If  the  arm  were  fixed  above 
the  chest,  the  muscle  would  drag  the  trunk  upwards,  as  in 
climbing.  It  may  also  act  as  an  extraordinarj^  muscle  of 
inspiration  when  the  arm  is  fixed,  as  is  seen  in  the  case  of 
asthmatic  persons.  [In  fractures  of  the  humerus  it  will 
draw  the  fragment  to  which  it  is  attached  inwards.]  It  is 
supplied  b}^  the  external  anterior  thoracic  nerve  and  parti}'' 
by  the  internal  anterior  thoracic  nerve.  In  very  well  de- 
veloped subjects,  muscular  slips  are  not  unfreqnentl}'  found 
lying  at  the  side  of  the  sternum,  and  superficial  to  the 
pectoralis,  with  which  they  may  have  some  connection  ; 
but  they  are  more  frequentl}^  continuous  with  the  sterno- 
mastoid  muscle. 

The  Axilla. 

If  the  arm  is  well  drawn  from  the  side  the  boundaries  of  the 
axilla  or  aniipit  will  be  readily  seen,  and  if  the  skin  has  not  been 
already  removed  from  the  posterior  boundary  (latissimus  dorsi),  it 
should  now  be  turned  back.  The  strong  deep  fascia  will  be  seen 
stretching  from  the  pectoralis  to  the  latissimus  dorsi,  forming  the 
base  of  the  conical  space  known  as  the  axilla :  and  the  student 
should  again  notice  that  it  is  impossible  to  thrust  the  finger  deeply 
into  the  space  so  long  as  the  fascia  is  stretched  by  the  extension  of 
the  arm,  but  that  when  the  arm  is  drawn  to  the  side  the  finger 
passes  into  the  space,  and  can  feel  the  axillary  artery  (if  injected), 
and  the  head  of  the  humerus  partially. 

The  lateral  cutaneous  branches  of  the  iiUercostal  vessels 
and  nerves  are  to  be  found  behind  the  border  of  the  pec- 
toralis major  b}'  carefully  dividing  the  fascia  parallel  to 
the  ribs.  The  first  intercostal  nerve  has  no  lateral  branch, 
but  six  lateral  branches  from  the  upper  nerves  (from  2d 
to  7th)  will  be  found  appearing  at  the  side  of  tlie  chest, 
between  the  digitations  of   the  serratus   magnus.      Each 
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lateral  cutaneous  nerve,  except  that  of  the  second,  divides 
into  an  anterior  and  posterior  branch  which  turn  forwards 
to  the  pectoral  region,  and  backwards  over  the  latissimus 
dorsi  respectively. 

The  lateral  cutaneous  branch  of  the  second  nerve  passes 
down  the  inner  side  of  the  arm  to  join  the  nerve  of  Wris- 

Fig.  2. 
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The  Axilla. 

1.  Cephalic  vein. 

2.  Pectoralis  major. 

3.  Deltoid. 

4.  Pectoralis  minor. 

.5.  Long  thoracic  artery. 

6.  Obliquus  externus. 

7.  Alar  thoracic  artery. 

8.  Serratus  magnus. 

9.  Median  nerve. 

10.  Latissimus  dorsi. 

11.  Axillary  artery. 

12.  Posterior  thoracic  nerve. 

13.  Coraco-hrachialis. 


(Drawn  by  J.  T.  Gray.) 

14.  Long  subscapular  nerve. 

15.  Ulnar  nerve. 
16    Teres  major. 

17.  Internal  cutaneous  nerve. 
IS.  Subscapularis. 

19.  Nerve  of  Wrisberg. 

20.  Subscapular  artery. 

21.  Biceps. 

22.  Middle  subscapular  nerve. 
24.  Intercosto-humeral  nerve. 

26.  Basilic  vein  becoming  axillary  vein. 
28.  Musculo-spiral  nerve. 
30.  Triceps. 


berg  [lesser  internal  cutaneous],  and  is  hence  called  the 
intercosto-liumeral  nerve.     The  posterior  branch  from  the 
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third  nerve  usually  accompanies  and  joins  this.     These 
last  must  be  found  at  once,  and  are  to  be  carefully  preserved. 

^\-ll  the  fat  is  to  be  removed  from  the  axilla,  and  the  muscles 
cleaned,  so  far  as  they  are  exposed,  care  being  taken  not  to  injure 
the  axillary  vessels  (particularly  the  vein)  and  nerves,  which  are  to 
the  outer  side  of  the  space ;  nor  the  posterior  thoracic  nerve  (Fig. 
2,  12),  which  runs  vertically  upon  the  serratus  magnus,  about  three 
inches  from  the  edge  of  the  pectoralis ;  nor  the  subscapular  vessels 
and  nerves  at  the  edge  of  the  subscapularis. 

The  Axilla  is  a  conical  space  between  the  chest  and 
upper  arm,  and  has  the  following  boundaries:  In  front  is 
the  pectoralis  major  muscle,  with  the  minor  beneath  it ; 
behind  are  the  subscapularis,  latissimus  dorsi,  and  teres 
major  muscles;  to  i\xQ  inner  side  is  the  serratus  magnus, 
with  the  upper  ribs  and  intercostal  muscles ;  and  to  the 
outer  side  the  upper  part  of  the  humerus  and  the  coi'aco- 
brachialis  muscle.  The  base  of  the  cone  has  already  been 
seen  to  be  the  axillary  fascia  stretched  between  the  anterior 
and  posterior  boundaries,  and  the  ajjex  mvUI  now  be  found 
with  the  finger  in  a  triangular  interval  between  the  clavicle, 
the  upper  border  of  the  scapula,  and  the  first  rib.  The 
great  vessels  and  nerves  lie  along  the  outer  boundary  of 
the  space,  the  artery  being  between  the  nervous  cords  and 
the  vein  to  their  inner  side,  whilst  the  branches  of  the 
artery  take  a  general  direction  towards  the  thorax.  On 
the  inner  side  of  the  space,  and  imbedded  in  fat,  are  the 
glands,  ten  or  twelve  in  number,  which  receive  the  lympha- 
tics from  the  mamma  and  arm,  and  which  may  therefore 
be  extirpated  when  diseased,  or  incised  when  suppurating, 
without  danger  to  the  large  vessels. 

Opportunity^  is  to  be  taken,  before  any  further  dissection 
is  made,  to  expose  the  lower  part  of  the  axillary  artery 
thoroughl}^,  as  that  is  the  portion  of  the  vessel  to  which  a 
ligature  may  be  applied. 

Surgery. —  To  tie  the  axillary  artery:  the  arm  being 
drawn  away  from  the  trunk,  an  incision,  [two  to]  three 
inches  long,  is  to  be  made  in  the  length  of  the  limb,  at  a 
distance  behind  the  edge  of  the  pectoral  muscle  equal  to 
one-third  of  the  whole  width  of  the  axilla.  On  dividing 
the  deep  fascia,  the  large  axillary  vein  will  come  into  view, 
which  must  be  drawn  down  and  held  aside,  when  the  large 
nervous  cords  will  be  seen,  and  a  little  dissection  will  ex- 
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pose  the  axillary  artery  placed  deeph^  between  them.  [The 
median  nerve  is  in  front  and  to  the  outer  side,  the  internal 
cutaneous  and  the  ulnar  nerves  to  the  inside  and  posterior. 
The  median  nerve  is  the  principal  guide.]  The  aneurism 
needle  is  to  be  passed  from  below  (in  this  position),  i.  e., 
between  the  artery  and  [its  most  dangerous  neighbor,  the] 
vein. 

The  pectoralis  major  is  to  be  divided  vertically  about  its  middle 
and  reflected,  when  branches  of  the  acromio-thoracic  artery  and  the 
external  anterior  thoracic  nerve  will  be  seen  entering  its  under  sur- 
face. The  [costo-coracoid  membrane  and  the]  pectoralis  minor  will 
now  be  exposed,  with  the  long  thoracic  artery  at  its  lower  border. 

The  Costo-Coraeoid  Membrane  is  the  strong  fascia 
seen  immediately  above  the  pectoralis  minor,  where  it 
covers  the  axillary  vessels  and  gives  passage  to  the  acro- 
mio-thoracic artery,  the  cephalic  vein,  and  the  external 
anterior  thoracic  nerve.  It  is  attached  to  the  coracoid 
process,  to  the  lower  border  of  the  clavicle,  and  to  the  first 
rib,  and  when  divided  will  be  seen  to  cover  the  axillary 
vessels  and  nerves  and  to  inclose  the  subclavius  muscle, 
being  continiied  for  some  distance  on  the  vessels,  the 
sheath  of  which  it  strengthens. 

The  Subclavius  (Fig-  1,  s)  is  a  small  muscle  which 
aiHses  hy  a  tendon  from  the  cartilage  of  the  first  rib,  and 
is  inserted  into  the  groove  on  the  under  surface  of  the 
middle  third  of  the  clavicle.  It  is  a  depressor  of  the  clavi- 
cle, and  is  siqjplied  by  a  special  branch  of  the  brachial 
plexus  above  the  clavicle.  [In  fracture  of  the  clavicle  it 
will  draw  the  outer  fragment  inwards.] 

The  Pectoralis  Minor  (Fig- 1,  6)  is  beneath  the  pecto- 
ralis major,  and  therefore  assists  in  forming  the  anterior 
boundary  of  the  axilla.  It  ayHses  from  the  anterior  extre- 
mities of  the  third,  fourth,  and  fifth  I'ibs,  an  inch  from 
their  junctions  with  the  cartilages,  and  is  inserted  into  the 
inner  side  of  the  coracoid  process  of  the  scapula,  thus 
crossing  obliquely  the  axillary  vessels  and  nerves.  [It 
divides  the  axillary  artery  into  its  three  portions,  viz.,  one 
above,  one  behind,  and  one  below,  the  muscle.]  The  pec- 
toralis minor  would  draw  the  coracoid  process  and  scapula 
downwards,  but  is  principally  a  muscle  of  inspiration, 
taking  its  fixed  point  from  the  coracoid  process,  and  so 
raising  the  ribs.  [In  fracture  of  the  clavicle  it  draws  the 
scapula  and   outer  fragment  of  the  clavicle  downwards, 
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forwartls,  and  inwards,  producing  (Avitli  otlier  means)  the 
characteristic  displacement  of  tlie  shoulder.]  It  is  sujii^lied 
by  the  internal  anterior  thoracic  nerve. 

The  sheath  of  the  axillary  vessels  is  derived  from  the 
fascia  in  the  neck,  and  passes  beneath  the  clavicle.  It  is 
strengthened  by  a  process  of  the  costo-coracoid  membrane, 
and  is  gradually  lost  upon  the  vessels. 

The  pectoralis  minor  is  to  be  divided  two  inches  from  its  insertion, 
when  the  axillary  vessels  and  nerves  will  be  fnlly  exposed  and  are 
to  be  cleaned.  The  small  nerve  emerging  from  between  the  arteiy 
and  vein,  and  entering  the  pectoralis  minor,  is  the  intei-nal  anterior 
thoracic. 

The  Axillary  Artery  (Fig.  2,  ii)  is  the  continuation 
of  the  subclavian,  and  extends  from  the  lower  border  of  the 
first  rib  to  the  lower  border  of  the  insertion  of  the  teres 
major.  In  its  uj^per  part  it  is  placed  deeply  in  the  axilla, 
but  its  lower  portion  has  been  already  seen  to  be  com- 
paratively^ superficial.  The  artery  is  divided  into  three 
parts,  viz.,  first,  or  that  above  the  pectoralis  minor ;  second, 
or  that  beneath  the  pectoralis  minor;  and  third,  or  that 
below  the  pectoralis  minor. 

First  part  (from  the  lower  border  of  the  first  rib  to  the 
tipper  border  of.  pectoralis  minor)  has  in  front  the  pecto- 
ralis major  muscle  and  the  costo-coracoid  membrane,  and 
is  crossed  by  the  cephalic  and  acromio-thoracic  veins,  and 
external  anterior  thoracic  nerve  ;  behind^  it  has  the  first 
intercostal  space,  with  a  digitation  of  the  serratus  raagnus 
and  the  posterior  thoracic  nerve  (external  respiratory  of 
Bell)  ;  to  its  inner  side  is  the  axillary  vein,  and  to  the 
outer  the  large  cords  of  the  brachial  plexus.  This  part  of 
the  artery  gives  off  two  branches,  the  Superior  Thoracic 
and  Acromio-thoracic. 

Second  part  (beneath  the  pectoralis  minor)  has  in  front 
the  pectoralis  major  and  pectoralis  minor;  behind  at  a 
little  distance,  is  the  subscapularis,  with  the  posterior 
cord  of  the  brachial  plexus  ;  to  its  inner  side  are  the  vein 
and  the  inner  cord  ;  whilst  on  the  outer  side  are  the  coraco- 
brachialis  and  outer  cord  of  the  plexus.  The  branches  of 
this  part  of  the  artery  are  the  Long  Thoracic  and  Alar 
Thoracic. 

Third  part  (from  the  lower  border  of  the  pectoralis 
minor  to  the  lower  border  of  teres  major)  has  the  pectoralis 
major  in  front,  except  at  the  lowest  portion,  and  is  also 
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embraced  by  the  two  heads  of  the  median  nerve,  which 
itself  lies  for  a  short  distance  in  front  of  the  artery ; 
behind,  it  lies  upon  the  lower  part  of  the  subscapularis, 
the  tendon  of  the  latissimns  dorsi,  and  a  small  portion  of 
the  teres  major  muscle,  together  with  the  musculo-spiral 
and  circumflex  nerves  ;  to  its  inner  side  is  the  axillary  vein, 
with  the  inner  head  of  the  median  nerve  (for  a  short  dis- 
tance), the  ulnar,  the  internal  cutaneous  and  lesser  internal 
cutaneous  (Wrisberg)  nerves ;  to  the  outer  side  is  the 
coraco-brachialis  muscle,  with  the  outer  head  of  the  median 
at  first,  but  lower  down  the  entire  nerve,  and  also  the  ex- 
ternal cutaneous  nerve,  until  it  pierces  the  coraco-brachialis. 
The  branches  of  this  portion  are  the  Subscapular,  Anterior- 
Circumflex,  and  Posterior  Circumflex. 
Branches  of  the  Axillary  Artery  (Fig.  3).' — 

1.  The  sujjerior  thoracic  (3)  is  a  small  branch  suppljdng 
the  side  of  the  chest  about  the  first  and  second  ribs,  and 
anastomosing  with  the  intercostal  arteries. 

2.  The  acromio-thoracic  {thoracica-humeraiHa ;  thoracic 
axis)  (r)  is  a  large  branch  arising  from  the  ai'terj^  at  the 
upi^er  border  of  the  pectoralis  minor,  and  immediately 

•piei'cing  the  costo-coracoid  membrane  to  divide  into  three 
sets  of  branches.  One  set  runs  forward  to  supply  the 
pectoralis  major,  a  second  backwards  to  the  acromion  pro- 
cess and  shoulder,  and  the  third  downwards  in  the  groove 
between  the  pectoralis  major  and  deltoid  by  the  side  of  the 
cephalic  vein. 

3.  The  long  thoracic  (5)  runs  along  the  lower  border  of 
the  pectoralis  minor  to  the  side  of  the  chest,  where  it  sup- 
plies the  mamma  (and  is  hence  sometimes  called  the  ex- 
ternal mammary  artery).  It  anastomoses  with  the  internal 
mammary,  intercostal,  and  subscapular  branches. 

4.  The  alar  thoracic  (3)  is  a  small  branch  to  the  axillary 
glands.  It  very  seldom  arises  directly  from  the  axillary, 
but  generally  from  one  of  the  other  bi'anches. 

5.  The  subscapular  (15)  is  a  large  branch  which  runs 
along  the  lower  border  of  the  subscapularis  muscle  to  the 
side  of  the  chest  with  the  long  subscapular  nerve,  and  then 
supplies  the  adjacent  parts,  and  anastomoses  with  the  long- 
thoracic  artery.  About  an  inch  from  its  origin  this  artery 
gives  ofi"  a  large  branch,  the  dorsalis  scapulse  [17],  which 

'  The  branches  of  the  Axillary  Artery  may  be  kept  in  mind  by  the 
word  SALASAP ;  thus :  Superior  thoracic,  Acromio-thoracio,  Long 
thoracic,  Alar  thoracic,  Subscapular,  Anterior, and  Posterior  circumflest 
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winds  round  the  lower  border  of  the  subscapnlaris  mus- 
cle, and,  after  giving  an  infrascapular  branch,  disappears 

Fis.  3. 


The  Axillary  Artery  and  its  Branches,  the   Pectoral  Muscles  being  removed 
(drawii  by  G.  E.  L.  Pearse). 


1.  Acromio-tboracic  artery. 

2.  Costo-coracoid   membrane   with  cut 

axillary  vein. 

3.  Superior  thoracic  and  alar  thoracic 

arteries. 

4.  Cephalic  veia. 

5.  Long  thoracic  artery. 

6.  Axillary  artery. 

7.  Pectoralis  minor  (cut). 

S.  Musculo-cutaneous  nerve. 
9.  Pectoralis  major  (cut). 
10.  Median  nerve. 


11.  SeiTatus  magnus. 

12.  Posterior  circumflex  artery. 

13.  Posterior  thoracic  nerve. 

14.  Pectoralis  major  [insertion]. 

15.  Subscapular  artery. 

16.  Ulnar  nerve. 

17.  Dorsalis  scapulje  artery. 
IS.  Internal  cutaneous  nerve. 

19.  Circumflex  nerve  (drawn  down). 

20.  Nerve  of  Wrisberg  joined  by  inter- 

cos  to-humeral  nerve. 


through  a  triangular  interval,  bounded  (as  seen  from  the 
front)  by  the  long  head  of  the  triceps,  the  teres  major, 
and  the  subscapnlaris.  [It  grooves  the  anterior  border  of 
the  scapula.] 

3* 
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6.  The   anterior  circumjiex  is   a   small  branch  which 
winds  round  the  neck  of  the  humerus,  beneath  the  coraco- 

Fig.  4. 


The  Nerves  of  the  Axilla 
Scalenus  medius. 
Scalenus  anticus. 
Cord  formed  by  oth  and  6tli  cervical 

nerves. 
7tli  cervical  nerve. 
Suprascapular  nerve. 
Subclavian  artery  (cut). 
Insertion  of  subclavius. 
Cord  formed  by  Stb  cervical  and  1st 

dorsal  nerves. 
Pectoralis  major  (reflected). 
Internal  anterior  tboracic  nerve. 
External  anterior  thoracic  nerve. 
Origin  of  subclavius. 
Pectoralis  minor  (reflected). 
Internal  cutaneous  nerve. 
Axillary  artery  (cut). 
Posterior  thoi'acic  nerve  (Bell). 


(from  : 

Hirschfeld  and  Leveille). 

17. 

Musoulo-cutaneous  nerve. 

IS. 

Origin  of  pectoralis  minor. 

19. 

Median  nerve. 

20. 

K'erve  of  Wrisberg. 

21. 

Coraco-brachialis. 

22. 

Intercosto-humeral  nerve. 

23. 

Ulnar  nerve. 

21. 

Subscapularis. 

25. 

Brachial  artery. 

26. 

Lateral  cutaneous  branch  of  3d  in- 

tercostal nerve. 

27. 

Middle  subscapular  nerve. 

28. 

Short  subscapular  nerve. 

29. 

Long  subscapular  nerve. 

30. 

Pectoralis  major  (cut). 

31. 

Basilic  vein  (cut). 

32 

Serratus  magnus. 

33 

Latissimus  dorsi. 
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brachialis  and  biceps,  which  it  supplies,  giving  also  a 
branch  np  the  bicipital  groove  to  supply  the  shoulder- 
joint. 

t.  The  posterior  circumflex  (Fig.  3,  12)  is  larger  than 
the  anterior,  and  winds  behind  the  neck  of  the  humerus  to 
supplj"  the  deltoid,  passing  through  a  quadrilateral  space 
bounded  (as  seen  in  front)  by  the  teres  major,  subscapu- 
laris,  long  head  of  the  triceps,  and  the  neck  of  the  humerus. 

The  Axillary  Vein  lies  to  the  inner  side  of  the  artery 
for  the  greater  part  of  the  course ;  it  is  formed  at  a 
variable  point,  hy  the  junction  of  the  basilic  vein  with  the 
vense  comites  of  the  brachial  artery,  and  having  received 
branches  corresponding  to  those  of  the  artery,  and  the 
cephalic  vein  immediately  below  the  clavicle,  it  ends  in 
the  subclavian  vein. 

Brachial  Nerves  (Figs.  4,  [5  and  158]). — The  large 
cords  of  the  brachial  plexus  are  derived  from  the  5th,  6th, 
Yth,  and  8th  cervical  nerves,  together  with  the  1st  dorsal, 
which  make  their  appearance  in  the  posterior  triangle  of 
the  neck.  The  nerves  coalesce  and  divide  again  in  an 
irregular  manner  (see  Posterior  Triangle  of  Neck),  but 
the  result  is  that  they  enter  the  axilla  as  three  cords, 
lying  to  the  outer  side  of  the  first  part  of  the  axillary  artery  5 
lying  to  the  inner  and  outer  sides  of  and  behind  the  second 
portion  of  that  vessel ;  and  the  several  branches  derived 
from  these  trunks,  and  now  to  be  examined,  more  or  less 
surrounding  the  artery  in  its  third  part.^ 

[In  the  first  portion  of  the  axillary  artery  all  the  nerves 
lie  external  to  it ;  in  the  second  portion  the  internal  cord 
lies  internal,  the  external  cord  external,  and  the  posterior 
cord  posterior  to  the  artery  (hence  their  names);  in  the 
third  portion  the  branches  are  arranged  as  follows:  the 
external  or  musculo-cutaneous  nerve  outside,  the  median 
nerve  is  first  astride  of  the  artery  by  its  two  roots  and 
then  gets  to  the  outside,  the  ulnar,  internal  cutaneous,  and 
lesser  internal  cutaneous  (nerve  of  Wrisberg)  all  to  the 
inside  of  the  artery,  the  circumflex  and  the  musculo-spiral 
nerves  behind  the  artery.  In  other  words,  the  branches 
derived  from  the  external  cord  are  external,  from  the  in- 
ternal cord  internal,  from  the  posterior  cord  posterior  to 

'  The  bi'acliial  plexus  may  consist  occasionally  of  only  two  cords 
when  it  enters  the  axilla  ;  in  which  case  a  third  cord  is  formed  below 
the  clavicle  by  the  union  of  branches  derived  from  these  two  cords, 
the  relations  to  the  artery  remaining  the  same  as  are  given  above. 
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the  artery,  the  median  being  a  peculiar  exception  easily' 
remembered. 

The  readiest  way  to  remember  the  brachial  plexus  in 
outline,  I  have  always  found  to  be  as  follows : — 

Fig.  5. 


Circumflex 


5th  Cervical  Nerve 


Ulnar 


Musculo-spiral.        Posterior  or  long  Thoracic  Nerve. 
(Int.  lespir.  of  Bell.) 
Diagram  of  the  Right  Brachial  Plexus. 
(Compare  Fig.  loS.) 

Three  nerves  (5,  6,  and  7)  unite  to  form  one  cord. 
Two  nerves  (8  and  i)  unite  to  form  a  second  cord.  Each 
of  these  two  bifurcates,  and  by  the  junction  of  the  two 
middle  branches,  form  three.  Each  of  these  three  again 
bifurcates  and  (two  branches  again  uniting)  form  five, 
three  nerves  going  straight  clown  the  arm  (External  or 
Musculo-cutaneous,  Median,  Ulnar),  and  two,  both  derived 
from  the  posterior  cord,  wind  round  the  bone  (Circumflex 
and  Musculo-spiral).  It  is  then  easj^  to  add  as  branches 
from  the  internal  cord  the  two  internal  cutaneous  nerves, 
etc.     The  following  table  gives  the  branches  in  detail: — ] 

{External  anterior  thoracic. 
External  cutaneous. 
Outer  head  of  median. 
f  Inner  head  of  median. 
I  Ulnar. 
/Inner  cord     .        ■{  Internal  cutaneous. 

j  Lesser  internal  cutaneous. 
[  Internal  anterior  thoracic. 

{Musculo-spiral. 
Circumflex. 
Three  subscapular  nerves. 


Brachial  plexus  form- 
ed by  5th,  6th,  7th, 
8th  cervical,  and  1st 
dorsal  nerves 


The  several  branches  are  to  be  thoroughly  identified, 
and  their  relations  to  the  vessels  ascertained  {vide  Axil- 
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LARY  Artery,  p.  2Y) ;  but  the  description  of  the  majority 
is  more  conveniently  taken  at  a  later  stage  of  the  dissection. 

The  External  anterior  thoracic  nerve  (Fig-,  4,  ii)  is  a 
small  branch  derived  from  the  outer  cord,  going  to  the 
under  surface  of  the  pectoralis  major,  which  it  supplies. 

The  Internal  anterior  thoracic  nei've  (lo)  is  a  small 
branch  from  the  inner  cord,  which  passes  between  the 
axillary  artery  and  vein  to  supply  the  pectoralis  minor 
and  communicate  with  the  preceding  nerve. 

The  Circumjlex  (Fig.  3,  19)  is  a  large  nerve  from  the 
posterior  cord,  and  lies  behind  the  axillary  artery  for  a 
short  distance,  leaving  it  then  to  accompany  the  posterior 
circumflex  artery  through  the  quadrilateral  space  already 
described,  and  wind  round  the  humerus  to  the  deltoid,  to 
which  it  will  be  subsequently  traced. 

Three  Subscapular  nerves  (Fig.  4,  27,  28,  29)  are  derived 
from  the  posterior  cord.  The  long  subscapularis  nerve  is 
seen  at  the  lower  border  of  the  subscapularis  muscle  ac- 
companying the  artery,  and  ends  in  the  latissimus  dorsi, 
sometimes  giving  a  branch  also  to  the  upper  part  of  the 
teres  major.  The  two  shorter  subscapular  nerves  will  be 
better  dissected  when  the  arm  is  removed;  they  enter  the 
subscapularis  and  teres  major  muscles,  and  supply  them. 

The  Posterior  [or  long']  thoracic  nerve  (external  respira- 
tory of  Bell)  (16)  lies  upon  the  serratus  magnus,  which  it 
supplies,  and  is  one  of  the  supra-clavicular  branches  of 
the  brachial  plexus,  being  derived  from  the  fifth  and  sixth 
nerves,  with  an  occasional  branch  from  the  seventh ;  it 
descends  behind  the  brachial  cords  and  axillary  vessels  to 
its  distribution  upon  the  surface  of  the  serratus. 

The  Serratus  Magnus  (Fig.  4,  32)  covers  the  side  of 
the  chest,  arising  by  eight  digitations  from  the  outer  sur- 
faces of  the  eight  upper  ribs,  the  first  digitation  being  of 
large  size,  and  attached  to  the  second  as  well  as  to  the 
first  rib.  The  fibres  have  a  general  direction  backwards  to 
the  inner  surface  of  the  base  of  the  scapula  where  they  are 
inserted, but  the  first  two  digitations  unite  to  form  a  thicker 
portion  corresponding  to  the  surface  at  the  upper  angle, 
while  the  last  four  form  a  still  larger  bundle,  correspond- 
ing to  the  surface  at  the  inferior  angle  of  the  scapula. 
These  last  portions  interdigitate  with  the  external  oblique 
muscle  of  the  abdomen.  The  serratus  magnus  is  a  great 
muscle  of  inspiration,  taking  its  fixed  point  from  the 
scapula,  and  thus  raising  the  ribs.     If  the  muscle  has  the 
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ribs  for  its  fixed  point,  the  scapula  is  drawn  forward,  the 
bone  gliding  over  the  ribs  and  a  quantit}^  of  loose  cellular 
tissue  which  lies  upon  them.  The  serratus  is  supplied  by 
the  posterior  thoracic  nerve. 

Insertions  of  the  Latissimus  Dor  si  and  Teres  Major. — 
The  upper  part  of  the  latissimus  winds  round  the  lower 
angle  of  the  scapula,  which  it  envelops  in  a  sort  of  fold, 
and  ends  in  a  broad,  thin  tendon,  which  passes  in  front  of 
the  teres  major  to  be  inserted  into  the  bottom  of  the 
bicipital  groove  of  the  humerus  above  the  level  of  the  teres 
major.  The  tendon  of  the  latissimus  dorsi  [like  that  of 
the  pectoralis  major]  is  twisted,  so  that  the  fibres  of  the 
muscle,  which  were  highest  at  their  origin,  are  lowest  at 
their  insertion,  and  vice  versa,  and  it  is  the  narrowest  of 
the  three  tendons  inserted  into  the  bicipital  groove. 

The  teres  major,  which  is  fleshy  throughout,  passes  be- 
hind the  tendon  of  the  latissimus  being  more  or  less  incor- 
porated with  it,  and  is  inserted  into  the  inner  or  posterior 
edge  of  the  bicipital  groove,  exactl}^  opposite  the  pectoralis 
major,  a  bursa  being  formed  between  the  insertions  of  the 
latissimus  and  teres. 

Opportunity  should  be  taken,  when  the  clavicle  is  divided 
by  the  dissector  of  the  neck,  to  trace  the  axillary  nerves 
to  their  origins,  and  to  study  the  brachial  plexus,  the  de- 
scription of  which  is  given  with  the  "  Posterior  Triangle." 

The  Front  of  the  Upper  Arm. 

An  incision  is  to  be  made  down  the  front  of  the  arm  to  three  inches 
below  the  bend  of  the  elbow,  and  the  skin  is  to  be  reflected  on  each 
side  for  a  couple  of  inches,  to  allow  of  the  dissection  of  the  superficial 
nerves  and  veins. 

The  Internal  Cutaneous  Nerve  ([Fig.  3,  i8,  p.  29] 
Fig.  6,  15)  is  to  be  followed  out  from  the  inner  cord  of  the 
plexus  to  the  forearm.  It  lies  at  first  to  the  inner  side  of 
the  axillary  arterj^,  and  then,  piercing  the  deep  fascia  at 
or  near  the  point  at  which  the  basilic  vein  enters,  it  runs 
in  front  of  the  inner  condyle  and  generally  over  the  median 
basilic  vein,  to  end  in  branches  to  the  upper  and  inner  side 
of  the  forearm.  A  posterior  branch  winds  above  the  inner 
condyle  to  the  back  of  the  forearm. 

The  Lesser  Internal  Cutaneous  Nerve  (nerve  of 
Wrisberg)  (Figs.  3,  20  and  4,  20),  if  it  exists,  pierces  the 
fascia  at  a  variable  point,  and  after  joining  with  the  inter- 
costo-humeral  nerve,  supplies  the  inner  side  of  the  upper 
arm. 
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A  cutaneous  branch  of  the  musculo-spiral  nerve  appears 
on  the  inner  side  of  the  upper  arm,  below  the  teres  major, 
and  is  distributed  to  the  skin. 

The  veins  of  the  arm  are  very  variable,  and  the  best  way  of  dis- 
secting them  therefore,  will  be  to  follow  both  basilic  and  cephalic 
veins  down  to  the  elbow,  and  to  trace  out  their  radicles.  [By  tying 
a  fillet  above  the  elbow  the  student  can  easily  study  these  veins  on 
his  own  arm.] 


The  Median  Vein  [Fig.  6,  8]  is 
near  the  centre  of  the  forearm  and 
divides  into  two  branches,  the  me- 
dian basilic  and  median  cephalic, 
which  pass  obliquel^'^  inwards  and 
outwards  respectively,  to  assist  in 
forming  the  basilic  and  cephalic 
veins.  Piercing  the  deep  fascia 
near  the  centre  of  the  bend  of  the 
elbow  is  the  profunda  vein,  which 
joins  the  median  near  its  point  of 
bifurcation,  and  forms  a  communi- 
cation between  the  vense  comites  of 
the  arteries  of  the  forearm  and  the 
superficial  veins,  the  direction  of 
the  current  of  the  blood  varying 
in  different  subjects. 

The  Anterior  and  Posterior 
Ulnar  Veins  end  on  the  inner 
side  of  the  forearm  in  a  single 
trunk,  which  unites  with  the  medi- 
an basilic  to  form  the  basilic  vein. 

The   Basilic  Vein  (Fig.  6,   6) 


Fig.  6. 


Veins  of  the  Forearm  and  Bend  of 

1.  Radial  vein. 

2.  Cephalic  vein. 

3.  Anterior  ulnar  vein. 

4.  Posterior  ulnar  vein. 

5.  The  trunk  formed  hj  their  union. 

6.  Basilic  vein,  piercing  the  deep  fascia 

at  7. 
[8.  Median  vein.] 
9.  Profunda  vein. 

10.  Median  cephalic  vein. 

11.  Median  basilic  vein. 

12.  The  position  of  the  brachial  artery. 

13.  The  semilunar  fascia,  derived  from 


U. 


15. 


THE  Elbow  (from  Wilson). 

the  tendon  of  the  biceps,  virhich 
separates  the  median  basilic  vein 
from  the  brachial  artery. 

External  cutaneous  nerve,  piercing 
the  deep  fascia  and  dividing  into 
two  branches  which  pass  behind 
the  median  cephalic  vein. 

Internal  cutaneous  nerve,  dividing 
into  branches  which  pass  in  front 
of  the  median  basilic  vein. 

jS"erve  of  Wrisberg. 

Cutaneous  branch  of  the  musculo- 
spiral  nerve. 
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runs  up  the  inner  side  of  the  arm  to  about  its  middle,  where 
it  pierces  the  deep  fascia,  and,  at  a  variable  point  unites 
with  the  vense  comites  of  the  brachial  artery'  to  form  the 
axillary  vein.  To  the  inner  side  of  the  basilic  vein  and 
about  an  inch  above  the  condyle  is  a  lymphatic  gland  of 
small  size.  [This  is  often  enlarged  in  constitutional  sy- 
philis.] 

The  Radial  Vein  ascends  on  the  outer  side  to  join  the 
median  cephalic  and  form  the  Cephalic  Vein,  which  passes 
up  the  outer  side  of  the  arm  [to  the  interspace  between 
the  deltoid  and  the  pectoralis  major,  pierces  the  costo- 
coracoid  membrane]  and  has  already  been  traced  to  its 
termination  in  the  axillary  vein. 

The  Median  Basilic  Vein  (Fig.  6,  ii)  has  important 
relations,  since  it  lies  superficial  to  the  brachial  artery,  and 
crosses  under  the  internal  cutaneous  nerve.  It  is  the 
vessel  usually  selected  for  venesection  on  account  of  its 
size ;  and  protection  is  afforded  to  the  artery  beneath,  by 
the  interposition  of  a  process  of  a  fascia  (bicipital  or  semi- 
lunar) which  is  connected  with  the  tendon  of  the  biceps, 
and  ma}"  now  be  defined.  [In  this  country  the  median 
cephalic  is  usually  selected,  if  large  enough,  in  order  to 
avoid  both  the  internal  cutaneous  nerve  and  especially  the  . 
arter}^] 

The  Median  Cephalic  Vein  (Fig.  6,  lo)  is  of  smaller 
size  and  crosses  the  tendon  of  the  biceps,  close  to  the  outer 
side  of  which,  and  beneath  the  vein,  the  external  cutaneous 
nerve  makes  its  appearance  and  supplies  the  adjacent  parts. 
Above  and  to  the  outer  side  of  the  external  cutaneous  nerve 
will  be  found  one  or  two  external  cutaneous  branches  of 
the  musculo-spiral  nerve,  while  close  to  the  deltoid  may  be 
found  a  small  twig  of  the  circumflex. 

The  deep  fascia  of  the  arm  is  sufficiently  seen  in  follow- 
ing the  superficial  vessels  and  nerves.  It  is  continuous 
with  the  fascia  of  the  axilla  and  forearm,  and  is  attached 
to  ridges  above  the  condyles  of  the  humerus,  forming  the 
external  and  internal  intermuscular  septa.  [These  sej)ta 
should  be  carefully  examined  as  they  divide  the  anterior 
muscles  of  the  arm  from  the  posterior,  and  afibrd  strong 
origins  to  both.] 

The  muscles  of  the  front  of  the  arm  are  now  to  be  cleaned,  together 
with  the  vessels  and  nerves,  but  the  fascia  on  the  upper  part  of  the 
muscles  of  the  forearm  need  not  be  distux-bed. 
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The  Biceps  (Fig.  7,  7)  is  tlie  superficial  muscle  of  the 
upper  arm,  and  arises  by  two  heads  which  generally  unite 
in  the  upper  third  of  the  arm,  but  occasionally  remain 
distinct  nearly  to  their  insertions.  The  long  or  outer 
[glenoid]  head  cannot  be  fully 
traced  at  present,  since  it 
arises  within  the  capsular  li- 
gament of  the  shoulder-joint 
from  the  top  of  the  glenoid 
cavity,  and  also  from  the  gle- 
noid ligament.  Traversing 
the  joint  but  excluded  from 
the  synovial  cavity  by  a  re- 
flection of  synovial  mem- 
brane, the  tendon  enters  the 
bicipital  groove  of  the  hume- 
rus, and  is  seen  to  emerge 
from  the  capsular  ligament 
and  lie  upon  the  tendon  of 
the  latissimus,  and  between 
the  insertions  of  the  pectora- 
lis  major  and  teres  major  mus- 
cles. The  sliort  or  inner  [co- 
racoid]  head  arises  from  the 
coracoid  process  of  the  sca- 
pula in  common  with,  but  to 
the  outer  side  of,  the  coraco- 
brachialis ;  and  the  two  heads 
having  united  [to  form  a 
large  fleshy  belly],  the  tendon 
gives  ofi"  an  expansion  [just 
above  the  elbow-joint],  called 
the  bicipital  or  semilunar  fas- 
cia, to  join  the  fascia  on  the 
upper  and  inner  part  of  the 
forearm  (Fig.  9,  i6).  [The 
student  should  examine  this 
on  his  own  arm.  By  seizing 
a  heavy  object  such  as  the 
dissecting  table,  and  endea- 
voring to  lift  it,  by  flexing 
the  forearm  to  a  right  angle,  this  bicipital  fascia  is  rendered 
very  prominent,  and  the  finger  can  be  thrust  far  under  its 
crescentic  border.  Its  use  is  to  act  as  a  tensor  of  the  fascia 
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Muscles  of  the  Anterior  Aspect  of 
THE  Upper  A  km  (from  Wilson). 

1.  Coracoid  process  of  the  scapula. 

2.  Coraco-clavicular   ligament   (trape- 

zoid). 

3.  Coraco-acromial  ligament. 

4.  Subscapularis. 

5.  Teres  major. 

6.  Coraco-brachialis. 

7.  Biceps. 

8.  Upper  end  of  the  radius. 

9.  Brachialis  anticiis. 

10.  Internal  head  of  the  triceps. 
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of  the  forearm  and  thus  give  a  firm  origin  to  the  muscles 
which  arise  from  it.]  This  must  be  divided  in  order  to  see 
the  tendon  of  the  biceps,  which  passes  deeply  to  be  inserted 
into  the  back  of  the  bicipital  tubercle  of  the  radius,  a  bursa 
being  placed  between  the  tendon  and  the  upper  smooth  sur- 
face of  the  tubercle.  The  tendon  becomes  flattened  near  its 
insertion,  and  is  twisted  so  that  its  edges  become  anterior 
and  posterior.  The  action  of  the  biceps  is  to  supinate 
the  forearm,  and  then  flex  it  upon  the  upper  arm,  being  a 
good  example  of  force  applied  to  a  lever  of  the  third  order. 
Its  action  as  an  extensor  of  the  upper  arm  is  very  slight. 

The  Coraeo-braehialis  (Fig.  7,  6)  arises  from  the  tijD 
of  the  coracoid  process,  in  common  with,  but  to  the  inner 
side  of,  the  short  head  of  the  biceps.  It  is  generally  pierced 
by  the  external  cutaneous  nerve,  and  is  inserted  on  the 
inner  side  of  the  shaft  of  the  humerus  about  its  middle, 
and  exactly  opposite  the  insertion  of  the  deltoid.  It  draws 
inward  and  flexes  the  humerus. 

The  Brachialis  antieus  (Fig.  9,  ii)  arises  from  the 
front  of  the  shaft  of  the  humerus  in  its  lower  half;  it  has 
two  slips  which  embrace  the  insertion  of  the  deltoid,  and 
the  fibres  have  also  an  extensive  attachment  to  the  internal 
intermuscular  septum,  and  a  smaller  one  to  the  upper  part 
of  the  external  intermuscular  septum  above  the  supinator 
longus.  It  is  inserted  into  a  triangular  surface  on  the  front 
of  the  coronoid  process  of  the  ulna,  covering  the  front  of 
the  elbow-joint.  It  is  the  direct  flexor  of  the  forearm  upon 
the  upper  arm. 

The  biceps,  coraco-brachialis  and  brachialis  antieus  are 
supplied  by  the  external  or  musculo-cutaneous  nerve  ;  and 
the  brachialis  antieus  has  an  additional  supplj'  from  the 
musculo-spiral  nerve,  which  is  close  to  its  outer  border, 
lying  deeply  between  it  and  the  supinator  longus. 
-  The  Brachial  Artery  (Fig.  9,  14)  is  the  direct  continua- 
tion of  the  axillary,  and  extends  from  the  lower  border  of 
the  teres  major  to  the  point  of  bifurcation  into  radial  and 
idnar  arteries,  Avhich  is  usually  at  the  bend  of  the  elbow. 
The  artery  is  superficial,  or  at  least  crossed  by  no  muscle, 
in  the  whole  of  its  course,  and  it  gradually  turns  from  the 
inner  side  of  the  arm  to  the  middle  of  the  bend  of  the  elbow. 
[Its  line  is  from  the  junction  of  the  anterior  and  middle 
thirds  of  the  axilla  to  the  middle  of  the  bend  of  the  elbow.] 

In  frovt  it  has  only  the  fascia  and  skin,  except  that  at 
about  the  middle  of  the  arm  it  is  generally  crossed  b}'  the 
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median  nerve  (but  the  nerve  may  pass  beneath  the  ves- 
sel) ;  and  at  the  bend  of  the  elbow  it  is  crossed  by  the 
bicipital  fascia,  and  has  the  median  basilic  vein  superficial 
to  it.  Behind  it  has  first  the  musculo-spiral  nerve,  and 
then  rests  upon  a  small  portion  of  the  internal  head  of  the 
triceps ;  next,  on  the  insertion  of  the  coraco-brachialis  ; 
and  afterwards  upon  the  brachialis  anticus  for  the  rest  of 
its  course.  To  the  oiifer  side  is  the  median  nerve,  with  the 
coraco-brachialis  muscle  for  a  short  distance,  and  after- 
wards the  biceps  muscle,  which  is  the  guide  to  the  vessel 
in  applying  a  ligature.  To  theiirner  side  is  the  ulnar  nerve 
as  far  as  the  internal  intermuscular  septum,  and  afterwards, 
from  a  varying  point,  the  median  nerve,  which  continues 
in  close  relation  to  the  vessel  for  the  rest  of  its  course. 

Surgery. —  To  tie  the  brachial  artery.  An  incision  [two 
to]  three  inches  long,  is  to  be  made  close  to  and  exposing 
the  inner  edge  of  the  biceps  in  the  middle  third  of  the  arm. 
[Fig.  8.]  A  little  dissection  parallel  to  the  muscle  will 
expose  the  median  nerve,  and  the  artery  will  be  found 
in  close  relation  to  it,  and  generally  to  its  outer  side  in 
this  position,  but  this  will  vary  in  diflTerent  bodies.  The 
needle  is  to  be  passed /"rom  the  nerve  [1^.,  between  the 
arter3'  and  its  most  dangerous  neighbor],  care  being  taken 
of  the  veme  comites. 

Fig.  8. 


Incisions  for  Tjing  the  Brachial,  Radial,  asd  Ulnar  Arteries  (from  Fergasson's 

"Surgery"). 


The  Branches  of  the  brachial  arter3'  are — 

1.  Muscular,  arising  at  various  points  to  supply  the  ad- 
jacent muscles. 

2.  Nutritious,  which  enters  the  foramen  on  the  inner 
side  of  the  humerus  about  the  middle  of  the  bone,  and  has 
a  general  direction  towards  the  elbow. 
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3.  The  Superior  profunda^  coming  off  from  the  inner 
side  of  the  arteiy  at  its  upper  part,  and  immediately  join- 
ing the  mnsculo-spiral  nerve,  which  it  accompanies  between 
the  long  and  inner  heads  of  the  triceps  and  round  the 
humerus  to  the  outer  side,  where  a  branch  may  be  now 
seen  with  the  nerve  between  the  brachialis   anticus  and 

supinator  longus.    It  gives 


Fig.  9. 


off  muscular  branches  (pi'in- 
cipally  to  the  triceps),  and 
will  be  afterwards  seen  to 
anastomose  with  the  radial 
recurrent  artery. 

4.  The  Inferior  profun- 
da^ which  arises  at  a  vari- 
able distance  below  the 
preceding,  and  passes,  with 
the  ulnar  nerve,  behind  the 
internal  intermuscular  sep- 
tum. It  runs  with  the  nerve 
to  the  groove  between  the 
inner  condyle  and  the  ole- 
cranon, and  there  joins  the 
posterior  ulnar  recurrent 
artery. 

Deep  Dissection  of  the  Front  Part 
OP  THE  Upper  Arm  (from  Hirsclifeld 
and  Leveille). 

1.  1.  Musculo-cutaneous  nerve. 

2.  Pectoralis  minor. 

3.  Deltoid. 

4.  Axillary  artery. 

5.  Tendon  of  pectoralis  major. 

6.  6.  Median  nerve. 

7.  7.  Biceps  (cut). 

8.  8.  Ulnar  nerve. 

9.  Coraco-ferachialis. 

10.  10.  Internal  cutaneous  nerve. 

11.  Brachialis  anticus. 

12.  Nerve  of  Wrisberg. 

13.  Musculo-spiral  nerve. 
11,  11.  Brachial  artery. 

15.  Supinator  longus. 

16.  Bicipital  fascia. 

17.  Cutaneous  branch  of  musculo-spiral 

nerve. 

18.  Pronator  radii  teres. 
20.  Median  basilic  vein. 
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5.  The  Anasfomofica  magna,  which  arises  just  above  the 
elbow  and  runs  directly  inwards,  piercing  the  internal 
intermuscular  septum  and  suppl^-iug  the  parts  about  the 
elbow.  It  anastomoses  with  the  inferior  profunda  and 
anterior  and  posterior  ulnar  recurrent  arteries. 

Irregularities  of  the  brachial  artei^y. — The  point  of  bifur- 
cation is  occasionally  much  higher  than  the  bend  of  the 
elbow,  so  that  two  large  vessels  may  be  found  side  by  side 
in  any  part  of  the  arm  from  this  cause,  or  from  a  large 
branch  (geuerall}'  the  radial)  being  given  off  high  up.  The 
two  profunda  branches  not  uncommonly  arise  together, 
and  occasionally  there  is  an  axis  common  to  all  the  branches 
of  the  brachial. 

Venae  Comites  are  in  close  relation  with  the  brachial 
artery,  and  receive  twigs  corresponding  to  its  branches : 
th&j  unite  with  the  basilic  to  form  the  axillary  vein. 

Nerves  of  the  Arm. 

The  Median  Nerve  (Fig.  9,  6)  is  derived  from  the  outer 
and  inner  cords  of  the  brachial  plexus  by  two  roots,  which 
embrace  the  axillary  artery  in  the  third  part  of  its  course. 
The  nerve  afterwards  lies  to  the  outer  side  of  the  axillary 
artery  for  a  short  distance,  and  continues  in  the  same  re- 
lation to  the  branchial' artery  for  about  half  [one-third]  its 
length,  then  crossing  either  over  or  under  that  vessel,  the 
median  nerve  lies  to  its  inner  side,  and  continues  in  the 
same  relation  to  the  bend  of  the  elbow.  The  median  nerve 
ordinarily  gives  off  no  branch  in  the  upper  arm,  but  occa- 
sionally communicates  with  the  external  cutaneous  nerve. 
[It  can  be  felt  by  the  student  in  his  own  arm  as  a  tense 
cord  under  the  skin,  and  on  being  snapped  like  a  violin 
string  it  produces  9.  peculiar  tingling  in  the  thumb  and  the 
radial  fingers.] 

The  External  Cutaneous  Nerve  (musculo-cutane- 
ous)  (Fig.  9,  1)  arises  from  the  outer  cord  of  the  brachial 
plexus  in  common  with  the  outer  head  of  the  median,  and 
lies  to  the  outer  side  of  the  median  nerve  and  the  axillary 
vessels  for  a  short  distance.  It  then  pierces  the  coraco- 
brachialis  obliquely  (hence  n.  perforans  Gosserii),  and 
having  given  a  branch  to  that  muscle,  it  lies  between  the 
biceps  and  the  branchialis  auticus,  both  of  which  muscles 
it  supplies.  It  finally  becomes  cutaneous  at  the  outer  side 
of  the  tendon  of  the  biceps  just  above  the  bend  of  the 
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elbow,  where  it  has  been  already  seen  to  lie  beneath  the 
median-cephalic  vein. 

The  Ulnar  Nerve  (Fig.  9,  8)  arises  from  the  inner 
cord  of  the  brachial  plexus,  and  lies  close  to  the  inner 
side  of  the  axillary  vessels,  and  afterwards  in  a  similar 
relation  with  the  upper  part  of  the  brachial  artery.  It 
leaves  that  vessel  about  the  middle  of  the  arm,  piercing, 
and  then  running  behind  the  internal  intermuscular  sep- 
tum, accompanied  by  the  inferior  profunda  artery,  to  the 
interval  between  the  internal  condyle  and  the  olecranon 
process.  The  ulnar  nerve  gives  no  branch  in  the  upper 
arm. 

The  Musculo- spiral  Nerve  (Fig.  9,  13)  is  derived 
from  the  posterior  cord  of  the  brachial  plexus,  and  lies  at 
first  behind  the  axillary  artery  and  upon  the  subscapularis 
muscle  with  the  circumflex  nerve.  It  then  rests  upon  the 
latissimus  dorsi  and  teres  major,  and,  after  giving  off  a 
cutaneous  branch  to  the  inner  side  of  the  arm,  winds  back- 
wards ai'ound  the  humerus,  lying  against  the  inner  head 
of  the  triceps,  and  disappearing  between  it  and  the  long- 
head of  that  muscle.  Branches  supplying  the  triceps  can 
now  be  seen,  and  in  a  subsequent  dissection  the  nerve  can 
be  followed  tlirough  the  fibres  of  that  muscle.  Its  lower 
portion  is  now  visible  between  the  supinator  longus  and 
brachialis  anticus,  to  both  of  which  and  to  the  extensor 
carpi  radialis  longior,  a  branch  may  be  traced;  the  division 
into  radial  and  j^osterior  interosseous  nerves  is  also  to  be 
dissected  out. 

The  Bend  or  the  Elbow. 

Tlie  boundaries  of  the  space  in  front  of  the  elbow  are  now  to  be 
exposed  by  removing  the  fascia  from  the  muscles  of  the  forearm  to 
the  extent  to  which  the  skin  has  been  ah-eady  reflected,  the  tendons 
of  the  biceps  and  brachialis  are  to  be  thoroughly  cleaned,  and  the 
fibres  of  the  supinator  brevis  in  the  floor  of  the  space  carefully 
dissected. 

The  triangle  in  front  of  the  elbow  is  bounded  ahove  by 
an  imaginary  line  drawn  across  the  arm  about  two  inches 
above  the  condyles,  and  beloiv  the  apex  is  formed  by  the 
junction  of  the  pronator  teres  and  supinator  longus  about 
the  same  distance  below  the  joint.  The  external  boundary 
is  the  supinator  longus,  the  internal  the  pronator  teres, 
whilst  the  Jloor  is  formed,  first,  by  the  lower  part  of  the 
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brachialis  anticus,  and  afterwards  by  the  oblique  fibres  of 
the  supinator  brevis.  The  relations  of  the  superficial  veins 
and  nerves  have  been  already  examined  (p.  36),  and  the 
contents  of  the  space  are  now  seen  to  be — (1)  the  median 
nerve,  (2)  the  brachial  arterj^,  and  (3)  the  tendon  of  the 
biceps,  which  lie  in  that  order  from  within  outwards 
(Fig.  11).^  The  median  nerve  lies  nearly  vertically  in  the 
space,  and  disappears  between  the  heads  of  the  pronator 
teres :  the  artery  usually  bifurcates  into  radial  and  ulnar 
upon  the  insertion  of  the  brachialis  anticus,  the  radial 
resting  against  the  tendon  of  the  biceps  and  supinator 
brevis,  and  the  ulnar  lying  upon  the  brachialis  till  it  dis- 
appears beneath  the  pronator  teres.  The  twisting  of  the 
biceps  tendon  has  already  been  referred  to. 

By  slightly  displacing  the  supinator  longus  outwards, 
the  musculo-spiral  nerve  will  be  seen  l3'ing  between  it  and 
the  brachialis  anticus  and  dividing  into  radial  and  posterior 
interosseous  nerves ;  but  this  nerve  is  not,  strictly  speaking, 
in  the  triangle.  The  radial  nerve  may  be  traced  for  a  short 
distance  upon  the  supinator  brevis,  whilst  the  posterior 
interosseous  can  be  seen  entering  its  fibres. 

The  Front  of  the  Forearm. 

One  incision  is  to  be  made  down  the  middle  of  the  forearm,  and 
another  at  right  angles  to  it  at  the  root  of  the  thumb,  and  the  flaps 
of  skin  are  to  be  turned  to  each  side. 

The  Cutaneous  Veins  (Fig.  6,  p.  35)  will  be  found  in 
the  superficial  fascia,  and  can  be  defined  without  injury  to 
the  nerves.  The  Anterior  Ulnar  Vein  is  pretty  regular  in 
its  course,  and  will  be  found  to  commence  in  one  or  two 
small  branches  about  the  wrist ;  then  running  along  the 
inner  side  of  the  forearm,  it  joins  the  posterior  ulnar  vein 
near  the  elbow  and  assists  in  forming  the  basilic  vein. 

The  Median  vein  is  seldom  in  the  centre  of  the  arm  at 
first,  but  commences  near  the  root  of  the  thumb,  coursing 
obliquely  to  the  centre  of  the  arm  near  the  bend  of  the 
elbow,  where  it  is  joined  by  the  profunda  vein  and  divides 
into  median  basilic  and  median  cephalic  branches  (p.  35). 

The  Radial  vein  commences  at  the  back  of  the  hand,  and 
appears  on  the  outer  side  of  the  forearm  about  its  middle. 
It  has  been  seen  to  unite  with  the  median  cephalic  [to  form 

'  Artificial  Memory,  NAT. 


44  FRONT    OF    FOREARM. 

the  cephalic  vein]  (p.  36).  Besides  these  named  veins  there 
are  numerous  smaller  branches  which  assist,  and  oecasiou- 
ally  take  the  place  of,  the  lai'ger  ones. 

The  Cutaneous  Nerves  are  now  to  be  followed  out. 

The  Internal  cutaneous  nerve  can  be  traced  to  the  whole 
of  the  inner  side  of  the  forearm,  the  branches  winding 
round  to  the  back  of  the  limb.  It  sometimes  forms  a  junc- 
tion with — 

A  cutaneous  branch  of  the  Ulnar  nerve^  which  may,  with 
care,  be  found  piercing  the  fascia  about  a  hand's  breadth 
above  the  wrist,  close  to  the  edge  of  the  flexor  carpi  ulnaris 
tendon,  which  can  be  readily  felt. 

The  External  cutaneous  (musculo-cutaneous)  nerve  is 
distributed  to  the  outer  side  of  the  front  of  the  forearm, 
the  branches  winding  round  the  edge  of  the  limb  to  join 
with  the  radial  nerve. 

A  cutaneous  branch  of  the  Median  nerve  pierces  the  fascia 
in  the  centre  of  the  forearm  about  two  inches  above  the 
wrist,  and  passes  into  the  palm  of  the  hand. 

The  Deep  Fascia  is  now  to  be  cleaned,  and  will  be 
found  to  be  continuous  with  the  deep  fascia  of  the  arm 
[and  the  tendon  of  the  biceps  through  the  bicipital  fascia] 
above,  and  with  the  annular  ligament  below.  It  gives 
numerous  intermuscular  septa  in  the  forearm,  which  in  a 
thin  subject  are  seen  as  white  lines  [linese  albse]  running 
more  or  less  in  the  length  of  the  limb. 

The  muscles  from  the  internal  condyle  are  to  be  exposed  by  remov- 
ing the  deep  fascia  from  the  front  of  the  arm,  and  they  are  then  to 
be  cleaned  carefully  in  the  direction  of  their  fibres. 

The  Muscles  (Fig.  10)  from  the  inner  condyle  are  five 
in  number,  four  being  flexors  of  the  carpus  and  fingers 
and  one  a  pronator  of  the  forearm.  Beginning  from  the 
outer  side,  their  relative  positions  are:  1,  pronator  teres; 
2,  flexor  carpi  radialis  ;  3,  palmaris  longus  (which  may  be 
absent)  ;  4,  flexor  sublimis  digitorum  ;  5, flexor  carpi  ulnaris. 
All  these  muscles  have  common  origins  from  (1)  the  internal 
condyle,  (2)  the  fascia  of  the  forearm,  and  (3)  the  inter- 
muscular septa  derived  from  it ;  but  three  of  them,  viz.,  the. 
pronator  teres,  flexor  sublimis  digitorum,  and  flexor  carpi 
ulnaris,  have  extra  bony  attachments. 

The  Pronator  Radii  Teres  (Fig.  10,  4)  arises  from  the 
internal  condj'le  above  the  other  muscles ;  from  the  fascia 
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of  the  forearm  over  it ;  and  from  the  intermuscular  septum 
between  it  and  the  flexor  carpi  radialis.  Its  second  head 
is  from  the  inner  side  of  the  coronoid  process  of  the  uhia 
beloAY  the  flexor  sublimis,  and  between  the  two  heads  is 
the  median  nerve.  It  is  inserted  by 
a  broad  tendon  into  the  middle  of  the 
outer  side  of  the  radius,  immediately 
below  the  supinator  brevis.  It  pro- 
nates  the  hand  by  rolling  the  radius 
on  the  ulna,  and  is  supplied  by  the 
median  nerve. 

The  Flexor  Carpi  Radialis  (Fig-. 
10,  5)  arises  from  the  internal  condyle 
in  common  with  the  remaining  mus- 
cles ;  from  the  fascia  of  the  forearm ; 
and  from  the  intermuscular  septa  be- 
tween it  and  the  pronator  teres  on  one 
side,  and  the  palmaris  longus  on  the 
other.  It  ends  about  the  middle  of  > 
the  arm  in  a  broad  tendon,  which  soon 
becomes  rounded,  and  disappears  at 
the  root  of  the  thumb  to  pierce  the 
annular  ligament  and  pass  through 
the  groove  in  the  trapezium,  to  be 
inserted  into  the  base  of  the  second, 
and  slightly  into  the  base  of  the  third 
metacarpal  bone.  It  is  supplied  by 
the  median  nerve. 

The  Palmaris  Longus  (Fig.  10, 
6)  arises  from  the  common  attach- 
ment to  the  inner  condyle ;  from  the 
fascia  of  the  forearm ;  and  from  the 
intermuscular  septa  on  each  side  of 

SaPERFiciAL  Muscles  of  the  Forearm  (from  Wilson). 


1.  Biceps,  with,  its  tendon. 

2.  Brachialis  anticus. 

3.  Part  of  triceps. 

4.  Pronator  radii  teres. 

5.  Flexor  carpi  radialis. 

6.  Palmaris  longus. 

7.  Part  of  the  flexor   sublimis  digito- 

rum  ;  the  rest  of  the  muscle  is 
seen  beneath  the  tendons  of  the 
palmaris  longus  and  flexor  carpi 
radialis. 


S.  Flexor  carpi  ulnaris. 
9.  Palmar  fascia. 

10.  Palmaris  brevis. 

11.  Abductor  pollicis. 

12.  Flexor  brevis  pollicis. 
1,3.  Supinator  longus. 

14.  Extensor  ossis  metacarpi  pollicis  and 
extensor  primi  iuternodii  pollicis, 
curving  around  the  lower  border 
of  the  forearm. 
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it.  Its  long  and  narrow  tendon  passes  superficially  to  be 
inserted  into  the  strong  palmar  fascia  in  the  centre  of  the 
hand,  and  slightly  into  that  over  the  muscles  of  the  thumb. 
It  serves  to  make  tense  the  palmar  fascia,  and  thus  protect 
the  deep  tissues  of  the  palm  [and  give  firm  origin  to  the 
muscles  arising  from  it]  and  may  slightly  flex  the  hand 
when  largely  developed.  It  is  supplied  by  the  median 
nerve. 

The  palmaris  longus  is  frequently  wanting,  but  it  is 
occasionallj^  largely  developed,  the  whole  length  of  the 
tendon  being  covered  with  strong  muscular  fibres  con- 
nected with  the  flexor  carpi  radialis. 

The  Flexor  Carpi  Ulnaris  (Fig.  10,  8)  arises  from 
the  common  attachment  to  the  internal  condyle;  from  the 
fascia  of  the  forearm  ;  and  from  the  intermuscular  septum 
between  it  and  the  adjacent  muscle.  It  has  an  additional 
aponeurotic  origin  from  the  inner  side  of  the  olecranon 
process  and  from  the  posterior  ridge  of  the  ulna  for  two- 
thirds  of  its  length,  this  latter  origin  being  common  to 
itself,  the  flexor  profundus  digitorum  and  the  extensor 
carpi  ulnaris.  The  muscle  is  inserted  by  a  flattened  ten- 
don (upon  which  the  muscular  fibres  extend  nearly  to  the 
wrist)  into  the  pisiform  bone,  and  slightly  into  the  fifth 
metacarpal  bone  and  the  annular  ligament.  Between  the 
two  origins  of  this  muscle  the  ulnar  nerve  enters  the  fore- 
arm, and  after  winding  close  behind  the  internal  cond3'le, 
and  both  ulnar  artery  and  nerve,  will  be  seen  beneath  the 
fascia,  close  to  the  outer  side  of  the  tendon  near  the  wrist. 
It  is  a  flexor  of  the  carpus,  and  is  the  on\y  one  of  either 
the  flexors  or  extensors  of  the  carpus  which  is  inserted 
directly  into  one  of  its  bones.  It  is  siqjpUed  by  the  ulnar 
nerve. 

[The  student,  on  lifting  a  chair  by  flexion  at  the  wrist, 
can  easily  observe  the  tendons  of  the  last  three  muscles  as 
they  are  thus  rendered  tense.  They  should  be  carefully 
recognized.] 

The  Radial  Artery  (Fig.  11,  17).  is  the  smaller  of  the 
divisions  of  the  brachial  artery,  and  the  part  in  the  fore- 
arm extends  from  the  bifurcation  at  the  bend  of  the  elbow 
to  the  root  of  the  thumb.  It  is  superficial  in  the  whole  of 
this  course,  except  that  at  the  upper  part  it  is  more  or  less 
overlaid  by  the  supinator  longus  muscle,  the  extent  vary- 
ing with  the  muscular  development  of  the  arm.  It  lies  at 
first  hetiveen  the  supinator  longus  and  the  pronator  teres, 
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but  in  the  lower  half  of  the  arm  between  the  tendons  of 
the  supinator  longus  and  flexor  carpi  radialis,  which 
latter  tendon  is  generally  taken  as  the  guide  to  the  ves- 
sel. To  its  outer  side  in  addi- 
tion it  has  the  radial  nerA-e, 
which  in  the  upper  third  of 
the  arm  is  at  some  little  dis- 
tance, in  the  middle  third  is  in 
close  relation,  and  in  the  lower 
third    quits  the   vessel   alto- 

StjPERFiciAL  Dissection  of  the  Front 
OF  THE  FoREAKM  (from  Hirschfeld  aud 
Leveill^). 

1.  Supinator  longus  (cut). 

2.  2.  Ulnar  nerve. 

3.  Biceps. 

4.  Median  nerve. 

5.  Musculo  spiral  nerve. 

6.  Brachial  artery. 

7.  Posterior  interosseous  nerve. 
S.  Pronator  teres  (cut). 
9.   Supinator  brevis. 

10.  Ulnar  artery. 

11.  11.  Radial  nerve. 

12.  Flexor  carpi  radialis  (cut). 

13.  Extensor  carpi  radialis  longior. " 
1-i.  Anterior  interosseous  nerve. 

15.  Extensor  carpi  radialis  brevier. 

16.  Flexor  sublimis  digitorum  (cut). 

17.  17.  Kadial  artery. 
IS.  Flexor  profundus  digitorum. 

19.  Tendon  of  pronator  teres  (cut). 

20.  Tendon  of  flexor  carpi  uluaris. 

21.  Tendon  of  supinator  longus  (cut). 

22.  Ulnar  artery. 

23.  Flexor  longus  pollicis. 

24.  Tendon  of  palmaris  longus  (cut). 
2.9.  Median  nerve,  becoming  superficial. 

26.  Superficial  division  of  ulnar  nerve. 

27.  Tendon  of  flexor  carpi  radialis  (cut). 

28.  Deep  branch  of  ulnar  nerve. 

29.  Abductor  pollicis. 

30.  Cutaneous  palmar  branch  of  median 

nerve. 

31.  Digital  branches  of  median  nerve. 

32.  Palmaris  brevis. 
34.  Superficial  palmar  arcb. 
36.  Digital  branches  of  ulnar  nerve. 
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gether  by  passing  beneath  the  supinator  longus  [to  tlie 
back  of  the  forearm.  The  position  of  four  nerves  can  be 
readily  remembered  by  the  following  Rule ;  The  radial 
nerve  lies  to  the  7'adial  side  of  the  radial  artery ;  the  ulnar 
nerve  to  the  ulnar  side  of  the  ulnar  artery,  and  the  tibial 
nerves  (both  anterior  and  posterior)  to  the  fibular  side  of 
the  tibial  arteries  ;  the  forearm  and  leg  being  thus  the 
opposites  of  each  other].  The  radial  artery  lies  upon  (1) 
the  tendon  of  the  biceps  (though  this  will  depend  upon  the 
point  at  which  the  bifurcation  takes  place)  ;  (2)  the  oblique 
fibres  of  the  supinator  brevis;  (3)  the  insertion  of  the  pro- 
nator teres  ;  (4)  the  radial  origin  of  the  flexor  sublimis;  (5) 
the  flexor  longus  pollicis ;  (6)  the  pronator  quadratus,  and 
(7)  the  end  of  the  radius.^  It  has  two  venae  comites  in 
close  relation  with  it  and  gives  the  following  branches : — 
Brandies. — 1.  The  radial  recurrent  runs  transversely 
beneath  the  supinator  longus  and  gives  ascending  and  de- 
scending branches,  the  ascending  anastomosing  with  the 
superior  profunda  branch  of  the  brachial  artery. 

2.  Muscular  branches  are  given  ofi"  at  various  points  to 
the  adjacent  muscles. 

3.  The  superficialis  volee  arises  near  the  root  of  the 
thumb,  and  is  of  very  variable  size.  It  runs  forward,  and 
generally  beneath  some  of  the  fibres  of  the  muscles  of  the 
thumb,  to  complete  the  superficial  palmar  arch  formed  by 
the  ulnar  artery. 

4.  The  anterior  carpal  is  a  small  branch  which  runs 
across  the  wrist  beneath  the  deep  tendons  to  join  a  corres- 
ponding branch  of  the  ulnar  artery. 

Surgery  (Fig.  8,  p.  39). — The  radial  artery  is  readily 
tied,  about  an  inch  above  the  wrist,  by  an  incision  one 
inch  and  a  half  long,  placed  midway  between  the  tendons 
of  the  flexor  carpi  radialis  and  supinator  longus,  when  the 
vessel  will  be  found  lying  immediately  beneath  the  deep 
fascia  with  the  venae  comites  in  close  connection,  but  with 
no  nerve  near.  The  artery  may  be  exposed  in  the  upper 
pai't  by  an  incision  two  inches  long  at  any  point  in  a  line 
drawn  from  the  centre  of  the  bend  of  the  elbow  to  [midway 
between]  the  styloid  process  of  the  radius  [and  the  tendon 
of  the  flexor  carpi  radialis],  the  knife  going  at  once  down 
to  the  supinator  longus,  which  must  then   be   carefully 

'  The  posterior  relations  of  the  radial  artery  are  simply  the  mus- 
cles attached  to  the  radius  in  their  order  from  above  downwards. 
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turned  outwards.  The  position  of  the  radial  nerve  to  the 
outer  side  [iu  the  middle  third]  is  to  be  borne  iu  mind  and 
the  ligature  passed  from  it. 

The  pronator  teres  is  to  be  divided  about  its  middle,  without  in- 
juring the  median  nerve  or  the  origin  of  the  muscle  from  the  ulna, 
which  can  now  be  thoroughly  seen ;  and  the  flexor  carpi  radialis  and 
palmaris  longus  are  to  be  divided  so  as  to  expose  thoroughly  the 
flexor  sublimis,  which  is  to  be  cleaned.  [The  rule  (p.  16)  for  divid- 
ing the  muscles  at  different  levels,  where  there  are  many  muscles  to- 
gether, in  order  to  match  the  two  ends  which  belong  together,  is  to  be 
borne  in  mind.]  The  skin  of  the  front  of  one  of  the  fingers  is  to  be 
carefully  removed  without  interfering  with  the  palm,  and  the  sheath 
of  the  tendons  dissected  out.  [Fig.  11.] 

The  Flexor  Sublimis  Digitorum  (perforatus)  (Fig. 
11,  1 6)  is  the  only  muscle  of  the  forearm  which  has  an 
origin  from  the  three  bones  of  the  arm.  It  arises  from 
the  internal  condyle  of  the  humerus  aud  slightly  from  the 
internal  lateral  ligament  of  the  elbow  ;  from  the  intermus- 
cular septa  between  it  and  the  more  superficial  muscles  ; 
from  the  inner  side  of  the  coronoid  process  of  the  ulna 
above  the  pronator  teres  ;  and  from  the  whole  of  the  oblique 
line  on  the  front  of  the  radius.  Between  the  origins  from 
the  humerus  and  the  radius  is  the  median  nerve.  The 
muscle  ends  in  four  tendons,  of  which  the  two  to  the  second 
and  third  fingers  lie  in  front  of  those  to  the  first  and  fourth 
fingers  ;  all  pass  under  the  annular  ligament  and  through 
the  palm  of  the  hand  to  the  second  phalanges  of  the  four 
fingers. 

.  The  sheath  of  the  finger  which  is  exposed  [Fig.  11]  should 
be  laid  open  along  the  centre,  when  it  will  be  found  to  be 
thick  opposite  each  phalanx,  but  thin  at  each  joint.  [The 
sheaths  are  attached  to  the  lateral  ridges  on  the  phalanges 
and  with  the  palmar  fascia  act  as  pulleys,  preventing  the 
tendons  from  assuming  a  straight  line,  and  thus  obliterat- 
ing the  palm.]  The  tendon  of  the  fiexor  sublimis  (perfo- 
ratus) will  be  seen  to  be  flattened  on  the  first  phalanx  and 
split  to  give  passage  to  the  tendon  of  the  flexor  profundus 
(perforans),  the  two  slips  of  the  flexor  sublimis  being  in- 
serted into  the  sides  of  the  second  phalanx,  and  the  tendon 
of  the  flexor  profundus  into  the  base  of  the  third  phalanx. 
The  flexor  sublimis  is  a  flexor  of  the  [second]  phalanges 
and  then  [secondarily]  of  the  carpus,  and  is  supplied  by  the 
median  nerve. 
5 
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The  position  of  the  ulnar  artery,  between  the  tendon  of 
the  flexor  carpi  nlnaris  and  the  innermost  tendon  of  the 
flexor  sublimis  in  the  lower  half  of  the  forearm,  is  now  to 
be  noticed,  and  by  a  slight  separation  of  the  tendons  the 
ulnar  nerve  can  be  seen  lying  close  to  the  ulnar  side  of  the 
artery.  This  is  the  point  where  the  ulnar  artery  is  usually 
tied. 

The  flexor  sublimis  is  now  to  be  divided  near  its  origins  and  turned 
down  without  injuring  the  median  nerve,  from  which  a  branch  may 
be  traced  to  the  deep  surface  of  the  muscle. 

The  Deep  Muscles  (Fig-  12),  of  the  forearm  are  the 
flexor  longus  poUicis  to  the  radial  side,  the  flexor  pro- 
fundus digitorum  to  the  ulnar  side,  and  the  pronator  quad- 
ratus,  a  small  square  muscle  with  transverse  fibres,  to  be 
seen  above  the  carpus  by  drawing  aside  the  tendons. 
These  are  now  to  be  cleaned,  all  vessels  and  nerves  being 
carefully  preserved. 

The  Flexor  Longus  Pollieis  (Fig-  12.  5)  arises  from 
the  whole  of  the  anterior  surface  of  the  radius  between 
the  oblique  line  and  the  attachment  of  the  pronator  quad- 
ratus,  and  from  the  outer  half  of  the  interosseous  mem- 
brane in  nearly  its  whole  length.  It  very  generally  has  a 
small  additional  origin,  by  a  slip  of  very  variable  size, 
from  the  outer  side  of  the  coronoid  process  of  the  ulna. 
A  single  round  tendon  passes  beneath  the  annular  ligament 
and  through  the  palm  of  the  hand  [between  the  two  heads 
of  the  flexor  brevis  pollieis]  to  be  inserted  into  the  terminal 
phalanx  of  the  thumb. 

The  Flexor  Profundus  Digitorum  (perforans)  (Fig. 

12,  4)  arises  from  the  anterior  surface  of  the  ulna  between 

the  coronoid  process  (which  it  embraces)  and  the  origin  of 

the  pronator  quadratus,  and  from  the  adjacent  half  of  the 

interosseous  membrane ;  also  from  the  upper  two-thirds  of 

the  inner  surface  of  the  ulna,  extending  to  the  olecranon 

process  and  the  posterior  border  of  the  bone,  to  which  an 

aponeurosis  is  attached  from  which  some  of  the  fibres  arise. 

The  muscle  ends  in  four  tendons  (of  which  the  outermost 

alone  is  quite  separate  in  the  forearm),  which  pass  beneath 

^^_^the  annular  ligament,  and  after  giving  attachment  [origin] 

^.-^Tq"^  the  lumbricales  muscles  in  the  palm,  pierce  the  tendons 

<^  *"      of  the  flexor  sublimis  [opposite  the  first  phalanges],  and 

j^       '~~Sire'i7tsertedixito  the  bases  of  the  third  phalanges  of  the  four 

Qr -;fiiQjgers*3i The rf wo  preceding  muscles  are  direct  flexors  of 


'^^^igR; 
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Fig.  12. 


the    [distal   phalanges  of   the]    thumb    and   fingers,    and 

afterwards    of    the    carpus.      The   flexor    longus   pollicis 

is   supplied   by  the   median    nerve; 

the  flexor  profundus  partly  by  the 

median    and    partly   by   the    ulnar 

nerve. 

The  Pronator  Quadratus  (Fig. 
12,  6)  is  the  onl}"  muscle  in  the  arm 
whose  fibres  are  transverse.  It 
arises  from  a  somewhat  oval  surface 
on  the  front  of  the  ulna  below  the 
origin  of  the  flexor  profundus,  and 
is  inserted  into  the  whole  of  the  front 
of  the  radius  below  the  attachment 
of  the  flexor  longus  pollicis.  This 
muscle  is  a  powerful  pronator  of 
the  forearm  and  is  supplied  by  the 
median  nerve. 

Deep  Muscles  of  the  Front  of  the  Forearm  (from 
Wilson). 

1.  Internal  lateral  ligament  of  the  elljow-joint. 

2.  Anterior  ligament. 

3.  Orbicular  ligament  of  the  head  of  the  radius. 

4.  Flexor  profundus  digitorum  (the  lumbricales  re- 

moved). 

5.  Flexor  longus  pollicis. 

6.  Pronator  quadratus. 

7.  Adductor  pollicis. 

8.  Dorsal  interosseous  of  the  middle,  and  palmar 

interosseous  of  the  ring  finger. 

9.  Dorsal  interosseous  muscle  of  the  ring  finger, 

and  palmar  interosseous  of  the  little  finger. 

The  Ulnar  Artery  (Fig.  13,  i6)  arises  from  the  bifur- 
cation of  the  brachial  artery  at  the  bend  of  the  elbow,  and 
at  once  takes  an  oblique  course  inwards  beneath  the  median 
nerve  and  four  of  the  muscles  arising  from  the  internal  con- 
dyle (pronator  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  sublimis  digitorum).  It  lies  first  upion  the  insertion 
of  the  brachialis  anticus,  and  then  upon  the  flexor  pro- 
fundus digitorum  for  the  remainder  of  its  course  in  the 
foreai'm,  being  bound  down  by  a  process  of  deep  fascia. 
[This  second  or  intermuscular  layer  of  the  deep  fkscia  it  is 
very  important  to  recognize,  or  the  ligation  of  the  vessel  will 
be  greatly  embarrassed.]     It  is  joined  in  the  middle  third  of 
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its  course  by  the  ulnar  nerve,  which  lies  to  its  ulnar  side  for 
the  rest  of  its  course  in  the  forearm.  [See  rule  (p.  48) 
for  the  relation  of  the  nerves  in  the  forearm  and  the  leg.] 
In  the  lower  third  of  the  arm  both  artery  and  nerve  lie 
comparatively  superficially  between   the   tendons  of  the 

flexor  carpi  ulnaris  and  the 


Fig.  13. 


flexor  sublimis  (but  slightly 
overlapped  by  the  former) 
until  they  both  pass  over  tlie 
annular  ligament  into  the 
hand.    [The  line  of  the  ulnar 


Deep  Dissection  op  the  Front  of  the 
Forearm  and  Hand  (from  Hirschfeid  and 

LeveilI6). 


Supinator  longus  (cut). 

Ulnar  nerve. 

Brachialis  anticus. 

Biceps. 

Musculo-spiral  nerve. 

Median  nerve. 

Posterior  interosseous  nerve. 

Pronator  teres  and  flexor  carpi  radi- 

alis  (cut). 
Exten.sor  carpi  radialis  longior  (cut). 
Brachial  artery. 
Supinator  brevis. 
Flexor  sublimis  digitorum  (cut). 

13.  Radial  nerve. 

14.  Flexor  carpi  ulnaris. 
Extensor  carpi  radialis  brevior. 
Ulnar  artery. 

Radial  origin  of  flexor  sublimis  digi- 
torum (cut). 
Flexor  profundus  digitorum. 
Tendon  of  pronator  teres  (cut). 

20.  Dorsal  branch  of  ulnar  nerve. 

21.  Radial  artery. 

22.  Deep  branch  of  ulnar  nerve. 
Flexor  longus  poUicis. 
Abductor  minimi  digiti. 
Anterior  interosseous  nerve. 
Digital  branches  of  ulnar  nerve. 
Tendon  of  supinator  longus  (cut). 
One  of  the  lumbricales  muscles  (cut). 
Pronator  quadratus  (cut  open). 
Tendon  of  flexor  carpi  radialis  (cut). 
Digital  branches  of  median  nerve. 
Abductor  poUicis. 
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arteiy  in  its  lower  two-thirds  is  from  the  internal  condyle 
of  the  humerus  to  the  inner  side  of  the  pisiform  bone.] 
Two  venie  comites  are  in  close  relation  with  the  artery. 

Surgery  (Fig.  8,  p.  39). — The  ulnar  artery  is  easily 
reached  in  its  lower  part  [two-thirds]  by  an  incision  two 
inches  long  upon  the  outer  edge  of  the  tendon  of  the  flexor 
carpi  ulnaris.  The  tendon  [or  belly]  being  drawn  a  little 
inwards,  it  would  onl}^  be  necessary  to  divide  the  [second 
laj-er  of  the]  deep  fascia  [see  above]  to  expose  the  vessel 
with  the  nerve  to  the  ulnar  side.  The  operation  for  tying 
the  vessel  in  its  upper  part  between  the  flexor  muscles  has 
been  abandoned  as  impracticable  on  the  living  body. 

Branches. — 1.  The  Anterior  ulnar  recurrent  will  be 
found  between  the  brachialis  anticus  and  pronator  teres, 
running  up  in  front  of  the  elbow-joint  to  join  the  anas- 
tomotica  magna. 

2.  The  Posterior  ulnar  recurrent  is  to  be  followed  be- 
tween the  flexor  sublimis  and  flexor  carpi  ulnaris  to  the 
back  of  the  prominent  internal  condyle,  where,  after  pass- 
ing between  the  heads  of  the  flexor  carpi  ulnaris,  it  runs 
in  the  groove  occupied  by  the  ulnar  nerve,  and  anastomoses 
with  the  inferior  profunda  artery. 

3.  The  interosseous  artery  is  a  short  trunk  arising 
about  two  inches  from  the  commencement  of  the  artery, 
which  is  directed  backwards  to  the  interosseous  space, 
where  it  subdivides  into  anterior  and  posterior  interosse- 
ous branches. 

The  posterior  interosseous  passes  between  the  radius 
and  ulna  to  the  back  of  the  arm,  where  it  will  be  dis- 
sected. 

The  anterior  interosseous  is  to  be  followed  down  the 
front  of  the  interosseous  membrane,  where  it  will  be  found 
lying  with  a  branch  of  the  median  nerve  between  the  flexor 
longus  pollicis  and  profundus  digitorum,  until  it  disap- 
pears beneath  the  pronator  quadratus  to  reach  the  back  of 
the  wrist.  The  anterior  interosseous  artery  gives  off  numer- 
ous muscular  branches  ;  a  median  branch  to  accompany 
the  median  nerve  (sometimes  of  large  size),  and  two  nutri- 
tious arteries  to  the  radius  and  ulna  [which  are  directed 
towards  the  elbow]. 

4.  The   Carpal  arteries^  anterior  and  posterior,  supply 

5* 
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the  front  and  back  of  the  carpns,  and  anastomose  with 
corresponding  branches  from  the  radial.^ 

The  Median  Nerve  (Figs.  11  and  13,  pp.  41  and  52) 
enters  the  forearm  between  the  heads  of  the  pronator  teres, 
and  then  passing  between  the  origins  of  the  flexor  sublimis 
digitorum,  crosses  the  ulnar  artery  to  lie  between  the 
flexor  sublimis  and  flexor  profundus  muscles.  It  is  placed 
superficially  between  the  flexor  tendons  near  the  wrist,  and 
passes  with  them  beneath  the  annular  ligament  into  the 
hand. 

Branches. — The  median  nerve  supplies  all  the  muscles 
of  the  front  of  the  forearm  except  the  flexor  carpi  ulnaris 
and  half  the  flexor  profundus,  in  the  following  manner: 
As  soon  as  it  enters  the  forearm  it  gives  branches  to  the 
pronator  teres,  flexor  carpi  radialis  and  flexor  sublimis 
digitorum,  and,  after  crossing  the  ulnar  artery,  gives  off" 
the  ante7-ior  interosseous  nerve  (Fig.  13,  25).  This  passes 
down  the  front  of  the  interosseous  membrane,  giving 
branches  to  the  flexor  longus  pollicis  and  the  outer  half  of 
the  profundus  digitorum,  and  then  beneath  the  pronator 
quadratus  (which  it  supplies)  to  the  front  of  the  wrist- 
joint,  where  it  gives  a  branch  to  the  articulation. 

A  cutaneous  palmar  branch  (Fig.  11,  30)  arises  a  short 
distance  above  the  annular  ligament,  over  which  it  passes 
to  be  distributed  to  the  skin  of  the  palm. 

The  Ulnar  Nerve  (Fig.  13,  2,  2)  enters  the  forearm 
behind  the  internal  condyle,  by  passing  between  the  heads 
of  the  flexor  carpi  ulnaris.  It  lies  under  cover  of  that 
muscle  and  upon  the  flexor  profundus  digitorum  for  the 
whole  of  its  course  in  the  forearm  ;  and  about  the  middle 
[third]  of  the  [fore]arm  comes  into  close  relation  with  the 
ulnar  artery,  and,  keeping  to  the  ulnar  side  [see  rule,  p. 
48],  accompanies  it  over  the  annular  ligament  into  the 
palm. 

Branches  (Fig.  13). — The  ulnar  nerve  gives  small 
articular  branches  to  the  back  of  the  elbow,  and  supplies 
one  and  a  half  of  the  muscles  of  the  forearm,  viz.,  the 
flexor  carpi  ulnaris  and  the  inner  half  of  the  flexor  pro- 
fundus digitorum. 

In  the  lower  third  of  the  forearm  the  nerves  give  a  dor- 

'  Professor  Ellis  enumerates  a  metacarpal  branch  which  is  usually 
the  continuation  of  the  posterior  carpal  artery  to  the  back  of  the  5tli 
metacarpal  bone,  as  will  be  seen  in  the  dissection  of  the  back  of 
the  hand. 
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sal  bra)ich  (20)  which  turns  backwards  beneath  the  tendon 
of  the  flexor  carpi  ulnaris  to  be  distributed  to  the  back  of 
the  little  and  half  the  ring  finger, 

A  cutaneous  palmar  branch  of  small  size  arises  close 
above  the  annular  ligament,  and  is  distributed  to  the  skin 
of  the  palm  of  the  nlnar  side. 

The  Radial  Nerve  (Fig.  13,  13)  is  seen  to  arise  from 
the  musculo-spiral  nerve  opposite  the  elbow.  It  lies  at 
first  upon  the  supinator  brevis,  to  the  outer  side  of,  and  at 
some  little  distance  from,  the  radial  artery,  but  in  the  mid- 
dle third  of  the  arm  it  is  in  close  relation  with  the  artery 
[to  its  radial  side  (see  rule,  p.  48)]  on  the  pronator  teres, 
finally  passing  beneath  the  tendon  of  the  supinator  longus 
to  the  back  of  the  [fore] arm  and  hand. 

Palm  of  the  Hand. 

Surface-Marking. — The  delicacy  of  the  skin  of  the 
palm  will  depend  \Qvy  much  upon  the  previous  occupation 
of  the  individual,  but  in  every  case  it  will  be  found  to  pre- 
sent no  hairs  and  to  be  ribbed  by  the  rows  of  papillae,  upon 
which  the  orifices  of  the  sweat-ducts  can  be  seen  with  a 
magnifying  glass.  If  decomposition  has  advanced  rapidly, 
the  cuticle  will  probably  be  detached  in  part,  when  upon 
examining  its  deep  surface,  depressions  corresponding  to 
the  papillae  will  be  found.  A  fulness'  on  each  side  of  the 
palm  cori'esponds  to  the  special  muscles  of  the  thumb  and 
little  finger  respectively,  and  the  terms  "  thenar"  [or  volar] 
and  "  hj'po-thenar"  are  sometimes  applied  to  them.  The 
palm  presents  three  curved  lines,  the  proximal  [linea  vitalis 
or  line  of  life  in  cheiromancy]  and  distal  [linea  mensalis  or 
line  of  fortune]  ones  being  curved  in  opposite  directions, 
whilst  the  middle  [linea  naturalis  or  cephalica  or  line  of 
health]  runs  obliquel}'^  across  the  palm  to  join  the  proximal 
line  at  the  outer  side  of  the  hand.  It  will  be  found  on  dis- 
section that  the  point  to  which  the  superficial  palmar  arch 
reaches,  corresponds  pretty  accurately  with  the  centre  of 
this  middle  line  [rather,  with  a  transverse  line  from  the 
web  of  the  thumb],  whilst  the  point  of  bifurcation  of  the 
digital  arteries  is  midway  between  the  distal  or  anterior 
line  and  the  web  of  the  fingers. 

An  incision  is  to  be  made  down  the  middle  of  the  palm  to  the  roots 
of  the  fingers,  where  another  is  to  be  drawn  across  the  width  of  the 
whole  hand,  and  the  two  flaps  of  skin  are  to  be  dissected  up  and 
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turned  in  opposite  directions.  It  will  be  found  best  to  pay  little 
attention  to  the  unimportant  cutaneous  palmar  branches  of  nerves, 
and  to  carry  the  knife  at  once  through  the  fine  granular  fat  of  the 
palm  down  to  the  glistening  palmar  fascia  and  annular  ligament. 
The  fascia  covering  the  muscles  of  the  thumb  and  little  finger  is  much 
thinner  than  that  in  the  centre  of  the  hand,  and  will  require  care  for 
its  preservation.  The  skin  may  be  at  once  reflected  from  over  the 
outer  side  of  the  hand,  but  upon  the  inner  side  a  small  transverse 
muscle  (palmaris  bi'evis)  is  to  be  found  just  below  the  pisiform  bone 
and  is  to  be  preserved  with  the  piece  of  skin  into  which  it  is  inserted. 

The  Palmar  Fascia  (Fig.  10,  9,  p.  45)  consists  of  three 
portions.  The  central  is  triangular  in  shape  and  is  at- 
tached to  the  annular  ligament  by  its  apex  (into  which 
the  palmaris  longus  is  inserted),  whilst  it  expands  at  the 
roots  of  the  fingers  to  become  connected  with  the  sheaths 
of  the  flexor  tendons  [and  the  bones].  Opposite  the  heads 
of  the  metacarpal  bones  it  splits  into  four  parts,  and 
numerous  transverse  fibres  will  be  found  strengthening  the 
membrane  at  these  points,  where  also  the  digital  vessels 
and  nerves  become  subcutaneous.  Each  of  the  four  slips 
which  have  been  mentioned  finall}^  subdivides  to  be  attached 
to  the  sides  of  the  four  sheaths  of  the  flexor  tendons.  The 
lateral  portions  of  the  palmar  fascia  are  much  thinner,  and 
simply  form  a  covering  for  the  muscles  of  the  thumb  and 
little  finger.  [Like  the  sheaths  of  the  flexor  tendons,  this 
fascia  acts  as  a  pullej^  (p.  49)]. 

The  Palmaris  Brevis  (Fig.  11,  32,  p.  4Y)  is  a  small 
muscle  placed  transversely  below  the  pisiform  bone  and 
immediately  beneath  the  skin.  It  arises  from  the  inner 
edge  of  the  central  fascia  and  is  inserted  into  the  skin  on 
the  inner  side  of  the  hand.     [It  is  sometimes  wanting.] 

The  central  portion  of  the  palmar  fascia  is  to  be  detached  from  the 
annular  ligament  and  turned  down,  care  being  taken  not  to  injure 
the  vessels  and  nerves  which  are  close  beneath,  and  these  are  to  be 
cleaned. 

The  Superficial  Palmar  Arch  (Fig.  11,  34)  is  the 

direct  continuation  of  the  ulnar  artery,  which  reaches  the 
hand  by  passing  over  the  annular  ligament.  The  vessel 
is  subject  to  very  great  variations,  but  if  regular,  forms 
an  arch  with  the  convexity  forwards,  reaching  to  about 
midway  between  the  annular  ligament  and  the  root  of  the 
middle  finger.  [A  line  drawn  transversely  across  the  hand 
at  the  web  of  the  thumb  is  the  distal  limit  of  the  superficial 
arch.     Hence  incisions  may  be  freely  made  below  this  line 
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without  fear  of  wounding  the  arch.  The  deep  arch  is  still 
higlier  up.]  The  arch  is  completed  on  the  radial  side  by 
the  superjicialis  volse  branch  of  the  radial  artery,  which 
generally  pierces  a  few  of  the  fibres  of  the  muscles  of  the 
thumb.  From  the  convexit}'^  of  the  arch,  and  principally 
from  its  ulnar  side,  are  given  off  four  digital  arteries,  the 
first  of  which  runs  to  the  ulnar  side  of  the  little  finger, 
whilst  the  three  others  bifurcate  about  half  an  inch  from 
the  web  of  the  fingers  to  supply  the  radial  side  of  the  little 
finger,  both  sides  of  the  ring,  both  sides  of  the  middle,  and 
the  ulnar  half  of  the  index  finger.  These  branches  should 
be  traced  along  the  sides  of  the  fingers,  and  will  be  found 
to  inosculate  in  the  pulp  of  the  terminal  phalanx,  being 
accompanied  by  the  digital  nerves ;  but  the  relation  be- 
tween them  differs  in  the  palm  and  in  the  fingers — in  the 
former  the  arteries  are  superficial  to,  in  the  latter  they  are 
deeper  than,  the  nerves. 

Each  of  the  three  outer  digital  arteries  at  its  point  of 
bifurcation  receives  a  communicating  branch  from  the  deep 
arch  (radial  artery),  and  the  branch  to  the  forefinger  inos- 
culates at  its  tip  with  a  branch  on  the  other  side  of  the 
finger  also  derived  from  the  radial  (radialis  indicis). 

The  Profunda  Artery  is  a  small  communicating  branch 
arising  from  the  ulnar  arterj^  as  soon  as  it  has  crossed  the 
annular  ligament.  It  passes  deeply  with  an  accompanying 
branch  of  the  ulnar  nerve  between  the  abductor  and  flexor 
brevis  minimi  digiti,  and  will  be  found  to  complete  the 
deep  palmar  arch  of  the  radial  artery.' 

.  The  superficial  palmar  arch  is  subject  to  considerable 
variation,  one  of  the  most  common  irregularities  being  its 
non-completion  b}'  the  superficialis  volffi,  in  which  case  it 
generally  joins  the  radialis  indicis  at  the  root  of  the  index 
finger. 

The  Ulnar  Nerve  (Fig.  11,  26)  accompanies  the  ulnar 
artery  over  the  annular  ligament,  l3nng  to  its  ulnar  side, 
and   immediately  divides  into  a   superficial   and   a   deep 

'  It  will  be  observed  that  the  number  of  fingers  supplied  by  the 
ulnar  artery  is  the  complement  of  that  supplied  by  the  nerve,  and 
that  the  same  rule  holds  with  respect  to  the  radial  artery  and  the 
median  or  radial  nerves,  thus  : — 

Ulnar  artery 3^  fingers.  ) 

Ulnar  nerve l|  fingers,  j 

Radial  artery 1^  fingers.  \ 

Median  and  Radial  nerve     .     3g  fingers,  j 
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Fig.  14. 


portion.  The  deep  branch  (28)  accompanies  the  profunda 
branch  of  the  ulnar  artery  between  the  muscles  of  the  little 
finger,  all  of  which  it  supplies,  and  will  be 
seen  again  in  the  deep  dissection  of  the  palm. 
The  superficial  division  subdivides  into  two 
digital  branches  which  pass  to  the  fingers, 
the  inner  one  running  on  the  ulnar  side  of 
the  little  finger,  and  the  other  bifurcating  at 
the  roots  of  the  fingers  into  branches  for  the 
radial  side  of  the  little  and  ulnar  side  of  the 
ring  finger,  the  latter  uniting  with  a  branch 
of  the  median  nerve.  The  digital  nerves 
can  be  traced  along  the  sides  of  the  tendinous 
sheaths,  lying  superficially  to  the  arteries 
and  joining  one  another  in  the  pulp  of  the 
finger,  where  the  corpuscles  of  touch  (Pa- 
cini) are  developed  like  little  .buds  upon  a 
twig.  (Fig.  14.)  The  ulnar  nerve  gives  a 
small  branch  to  the  palmaris  brevis  muscle. 
The  Anterior  Annular  Ligament  (Fig.  15,  i)  is  the 
broad  band  of  fascia  binding  down  the  flexor  tendons  at 
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Mdscles  of  the  Hand  (from  Wilson). 

1.  A  Qnular  ligament. 

2.  2.    Origin  and   insertion  of  the 

abductor  pollicis  muscle. 

3.  Opponens  pollicis. 

4.  Superficial  portion  of  the  flexor 

brevis  pollicis. 

5.  Deep  portion  of  the  flexor  brevis 

pollicis. 

6.  Adductor  pollicis. 

7.  7.  The  lumbricales  muscles,  aris- 

ing from  the  deep  flexor  ten- 
dons upon  which  the  figures 
are  placed.  The  tendons  of  the 
flexor  snblimis  have  been  re- 
moved. 

8.  Insertion  of  one  of  the  tendons 

of  the  deep  flexor. 

9.  The  tendon  of  the  flexor  longus 

pollicis,  passing  between  the 
two  portions  of  the  flexor  bre- 
vis to  the  last  phalanx. 

10.  Abductor  minimi  digiti. 

11.  Flexor  brevis  minimi  digiti. 

12.  Pisiform  bone. 

13.  First  dorsal  interosseous  muscle, 

the  abductor  iudicis. 
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the  wrist,  and  is  onlj'  a  thickened  portion  of  the  common 
fascia  of  the  limb.  It  is  attached  to  the  scaphoid  bone 
and  to  the  ridge  of  the  trapezium  on  the  outer  side,  and  to 
the  unciform  process  of  the  imciform  bone  and  slightly  to 
the  pisiform  bone  on  the  inner  side  [that  is,  to  the  first  and 
last  bones  of  each  row.]  The  ulnar  artery  and  nerve,  and 
the  cutaneous  palmar  nerves  cross  it,  and  also  the  tendon 
of  the  palmaris  longus  in  part.  (The  tendon  of  the  flexor 
carpi  ulnaris  sends  an  expansion  over  the  ulnar  artery  and 
nerve,  which  must  not  be  mistaken  for  the  annular  ligament 
itself.)  When  divided  in  the  middle,  it  will  be  seen  to  be 
perforated  by  the  tendon  of  the  flexor  carpi  radialis,  and 
to  have  beneath  it  the  median  nerve  and  the  tendons  of  the 
flexors  of  the  thumb  and  fingers.  A  quantity  of  loose 
bursal  tissue  will  be  found  beneath  the  annular  ligament 
and  closel}^  connected  with  the  tendons  and  median  nerve  ; 
its  use  is  to  facilitate  the  movements  of  the  tendons,  and 
it  occasional!}^  becomes  diseased,  when  fluid  is  developed 
in  it  in  considerable  quantity,  and  forms  a  fluctuating 
tumor  above  and  below  the  annular  ligament,  often  con- 
taining numerous  rice-like  bodies.  This  tissue  must  be 
carefull}''  dissected  away.  [Like  the  sheaths  of  the  flexor 
tendons  and  the  palmar  fascia,  this  also  acts  as  a  pulley.] 

The  Median  Nerve  (Fig- 13,  S3,  P-  52)  passes  beneath 
the  annular  ligament  superficiall}^  to  the  tendons,  and  di- 
vides into  two  trunks  which  subdivide  into  four  digital 
nerves.  The  first  or  outermost,  after  giving  a  small  branch 
to  supply  some  of  the  short  muscles  of  the  thumb,  bifur- 
cates into  branches  to  supply  the  two  sides  of  the  palmar 
aspect  of  the  thumb;  the  second  digital  nerve  suiDplies  the 
radial  side  of  the  index  finger  after  giving  a  small  twig  to 
the  first  lumbricalis  muscle;  the  third,  after  supplying  the 
second  lumbricalis,  bifurcates  near  the  root  of  the  finger  to 
supply  the  ulnar  side  of  the  index  and  the  radial  side  of 
the  middle  fingers  ;  the  fourth  bifurcates  to  supply  the 
ulnar  side  of  the  middle  finger  and  the  radial  side  of  the 
ring  finger,  this  last  branch  joining  the  branch  from  the 
ulnar  nerve  previously  seen. 

The  ulnar  artery  is  to  be  divided  beyond  the  origin  of  the  profunda 
and  the  arch  turned  down  as  far  as  possible,  but  the  nerve  may  be 
left  uncut.  The  median  nerve  is  to  be  divided  at  the  wrist  and 
turned  down,  and  the  flexor  tendons  with  the  lumbricales  muscles 
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cleaned  and  traced  to  their  insertions.  The  sheaths  of  the  flexor 
tendons  have  been  ah-eady  described  (p.  49),  but  at  least  one  more 
should  be  laid  open  in  order  that  the  tendons  may  be  well  seen. 

The  Tendons  of  the  Flexor  Sublimis,  four  in  num- 
ber, pass  beneath  the  annular  ligament  and  lie  immediately 
beneath  the  median  nerve  in  the  palm.  Each  tendon  be- 
comes somewhat  flattened,  and  on  the  first  phalanx  splits 
into  two  portions  which  are  inserted  into  the  sides  of  the 
second  phalanx,  giving  passage  to  the  tendons  of  the  flexor 
profundus  between  them.  [The  vincula  accessoria  or  thin 
tendinous  slips  which  unite  the  tendons  of  the  flexor  sub- 
limis to  the  sheaths, should  be  observed.] 

The  Tendons  of  the  Flexor  Profundus  (Fig.  15,  8), 
also  four  in  number,  lie  beneath  the  corresponding  superfi- 
cial tendons,  which  the}^  perforate  over  the  first  phalanges  ; 
they  then  pass  on  to  be  inserted  into  the  bases  of  the  third 
phalanges. 

The  Lumbrieales  (Fig.  15,  7)  are  four  little  muscles 
connected  with  the  deep  flexor  tendons,  and  bear  some 
resemblance  to  a  worm  (lumbricus).  The  first  lumbricalis, 
counting  from  the  radial  side  (and  sometimes  the  second), 
arises  from  the  radial  side  of  a  single  tendon,  but  the 
others  arise  by  distinct  slips  from  the  adjacent  sides  of 
two  deep  tendons.  The  four  muscles  end  in  small  tendons 
which  wind  to  the  radial  side  of  the  four  fingers,  and,  pass- 
ing beneath  the  transverse  ligament  of  the  metacarpus,  are 
inserted  into  the  expansion  of  the  extensor  tendons  on  the 
back  of  the  first  phalanges.  The  lumbrieales  act  as  flexors 
of  the  second  phalanges  and  extensors  of  the  third  pha- 
langes (Huxley).  The  first  and  second  have  been  seen  to 
be  supplied  by  branches  of  the  median  nerve  ;  the  third 
and  fourth  receive  branches  of  the  deep  branch  of  the 
ulnar  nerve,  which  will  be  seen  in  the  deeper  dissection. 

The  Tendon  of  the  Flexor  Longus  PoUicis  (Fig. 
15,  9)  is  at  the  same  level  as  the  tendons  of  the  flexor  pro- 
fundus, and  can  be  traced  between  the  halves  of  the  flexor 
brevis  pollicis  to  the  base  of  the  terminal  phalanx  of  the 
thumb.  It  lies  in  a  fibrous  sheath  of  its  own,  but  the 
synovial  sheath  communicates  with  the  one  beneath  the 
annular  ligament. 

The  tendons  of  the  flexor  profundus  are  to  be  divided  [at  different 
levels]  (but  not  the  flexor  pollicis)  and  turned  down  with  the  lum- 
brieales ;  the  muscles  of  the  little  finger  and  thumb  are  to  be  care- 
fully dissected. 


MUSCLESOFTIIETIIUIMB.  Gl 


Muscles  of  the  Little  Finger. 

The  Abductor  Minimi  Digiti  (Fig.  15,  lo,  p.  58)  is 
the  most  superficial  and  the  innermost  of  these.  It  arises 
from  the  pisiform  bone  and  slightly  from  the  tendon  of 
the  flexor  carpi  uluaris,  and  is  inserted  into  the  inner  side 
of  the  base  of  the  first  phalanx. 

The  Flexor  Brevis  Minimi  Digiti  (Fig.  15,  ii)  is 
often  inseparably'  united  with  the  abductor ;  but  the  deep 
branches  of  the  ulnar  arter}^  and  nerve  which  pass  between 
the  two  will  serve  as  guides  to  the  point  of  separation.  It 
arises  from  the  unciform  process  of  the  unciform  bone  and 
from  the  annular  ligament,  and  is  inserted  with  the  ab- 
ductor into  the  base  of  the  first  phalanx. 

The  Adductor  Minimi  Digiti  (opponens)  is  the 
deepest  of  the  set,  and  arises  from  the  unciform  process 
close  to  the  preceding  muscle  and  from  the  annular  liga- 
ment. It  spreads  into  a  triangular  shape  and  is  inserted 
into  the  inner  margin  of  the  shaft  of  the  fifth  metacarpal 
bone,  thus  resembling  the  opponens  pollicis  as  to  insertion, 
although  there  is  no  power  of  "opposition"  in  the  little 
finger. 

Muscles  of  the  Thumb. 

The  Abductor  Pollicis  (Fig.  15,  2)  is  a  slender  muscle, 
and  is  the  most  superficial  of  the  series.  It  aiHses  from 
the  ridge  on  the  trapezium,  and  from  the  annular  ligament. 
It  is  inserted  into  the  outer  side  of  the  base  of  the  first 
phalanx  of  the  thumb  with  the  outer  half  of  the  flexor 
larevis.     It  must  be  divided  to  see  the  following: — 

The  Opponens  Pollicis  (Fig.  15,  3)  arises  from  the 
front  of  the  trapezium  and  from  the  annular  ligament,  and 
is  inserted  into  the  outer  border  of  the  shaft  of  the  meta- 
cax-pal  bone  of  the  thumb.  Its  action  is  to  "  oppose"  the 
thumb  to  the  fingers,  an  action  peculiar  to  man  and  mon- 
keys, the  muscle  being  sometimes  called  the  Flexor  Ossis 
Metacarpi  Pollicis. 

The  Flexor  Brevis  Pollicis  (Fig.  15,  4)  consists  of 
two  portions,  between  which  the  tendon  of  the  long  flexor 
is  placed,  one  head  being  more  or  less  conjoined  with  the 
adductor,  and  the  other  with  the  abductor  pollicis.  The 
Older  head  arises  from  a  considerable  part  of  the  annular 
ligament  and  from  the  lower  part  of  the  trapezium.  The 
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inner  head  arises  from  the  front  of  the  os  magnum,  the 
base  of  the  middle  metacarpal  bone,  and  the  sheath  of  the 
flexor  carpi  radialis,  which  is  attached  to  that  bone.  The 
two  heads  are  inserted  into  the  sides  of  the  base  of  the 
first  phalanx  of  the  thumb,  and  into  the  sesamoid  bones 
which  are  developed  at  this  point. 

The  Adductor  Pollieis  (Fig.  15,  6)  arises  from  the 
anterior  surface  of  the  whole  length  of  the  shaft  of  the 
jniddle  metacarpal  bone,  and  is  inserted  into  the  inner  side 
of  the  base  of  the  first  phalanx  of  the  thumb  with  one  part 
of  the  flexor  brevis,  the  muscle  forming  a  triangle  with  its 
base  to  the  iilnar  side.  The  muscle  necessarily  covers  the 
muscles  in  the  first  and  second  interosseous  spaces  (which 
may  be  seen  in  part  at  its  anterior  border),  and  will  have 
to  be  divided  subsequently  to  expose  them  thoroughly. 

The  Deep  Branch  of  the  Ulnar  Nerve  (Fig.  13,  22) 
is  to  be  traced  out,  and  will  be  found  to  arise  from  the 
ulnar  trunk  near  the  pisiform  bone,  and  to  pass  between 
the  flexor  brevis  and  the  abductor  minimi  digiti,  giving 
branches  to  them  and  to  the  opponens.  It  then  forms  an 
arch  across  the  bases  of  the  metacarpal  bones,  accompany- 
ing the  deep  palmar  arch  of  the  radial  artery  and  supplying 
the  two  innermost  lumbricales  muscles  and  the  seven  in- 
terossei  muscles  (palmar  and  dorsal) ;  and  ends  by  suppl^^- 
ing  the  adductor  and  the  inner  half  of  the  flexor  brevis 
pollieis.^ 

The  Deep  Palmar  Arch,  the  termination  of  the  radial 
artery,  will  be  seen  appearing  between  the  flexor  brevis 
and  the  adductor  pollieis  muscles ;  but  by  dividing  the 
adductor  near  its  origin  and  turning  it  aside,  the  entire 
arch  can  be  traced  from  the  point  at  which  it  enters  the 
palm,  between  the  heads  of  the  abductor  indicis. 

The  deep  arch  has  a  slight  convexity  towards  the  fingers, 
and  is  placed  upon  the  bases  of  the  metacarpal  bones,  being 
completed  by  the  deep  branch  of  the  ulnar  artery. 

Before  terminating  in  the  deep  palmar  arch  the  radial 
artery  gives  off  two  branches,  viz: — 

1.  Princejjs  pollieis,  a  large  branch  of  uncertain  origin, 
and  frequently  arising  from  the  radial  at  the  back  of  the 

'  It  maj  assist  the  student  in  remembering  the  distribution  of  the 
ulnar  nerve  if  he  notices  how  it  is  governed  by  the  number  1^  ;  thus, 
the  nerve  supplies  one  and  a  half  muscles  in  the  forearm  ;  gives 
branches  to  one  and  a  half  fingers  on  both  palmar  and  dorsal  aspects  ; 
and  lastly,  supplies  one  and  a  half  muscles  of  the  thumb. 
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Fig.  16. 


abductor  iudicis,  wliicli  passes  along  the  metacarpal  bone 
of  the  thumb,  and  then  bifurcates  to  supply'  both  sides  of 
the  thumb  superficially. 

2.  FadiaUs  indicis^  which  runs  on  the  palmar  aspect  of 
the  abductor  indicis  to  the  forefinger,  of  which  it  supplies 
the  radial  side,  giving  a  branch 
of  communication  to  the  super- 
ficial palmar  arch  and  anasto- 
mosing at  the  tip  of  the  finger 
with  the  digital  artery  derived 
from  the  superficial  arch. 

The  deep  arch  gives  some 
small  recurrent  branches  to  the 
carpus ;  three  perforating  arte- 
ries to  the  dorsum,  which  pass 
between  the  heads  of  the  three 
inner  interosseous  muscles ;  and 
three  interosseous  arteries,  which 
run  on  the  three  palmar  inter- 
osseous muscles  to  the  roots  of 
the  fingers,  and  then  anasto- 
mose with  the  digital  branches 
of  the  superficial  arch  of  their 
points  of  bifurcation. 

The  tendon  of  the  Flexor 
carpi  radialis  can  now  be  easily 
traced  through  the  groove  in 
the  trapezium  to  its  insertion 
into  the  base  of  the  second  meta- 
carpal bone. 

The  Transverse  Meta- 
carpal Ligament  (Fig.  30, 14, 
p.  93)  passes  in  front  of  the  heads  of  the  metacarpal 
bones,  and  is  closely  connected  with  the  sheaths  of  the 
flexor  tendons.  It  must  be  divided  to  follow  out  the  pal- 
mar interossei,  which  pass  beneath  it. 

The  Interosseous  Muscles  are  seven  in  number, 
three  palmar  and  four  dorsal.  Two  of  the  palmar  inter- 
ossei are  readily  seen,  but  the  adductor  pollicis  must  be 
entirely  detached  from  the  middle  metacarpal  bone  in  order 
to  expose  the  remaining  one. 

The  Three  palmar  interossei  (Fig.  16)  are  penniform 
muscles  placed  in  the  three  metacarpal  spaces  between  the 
fingers,  and  are  numbered  1st,  2d,  and  3d  from  the  radial 


The  Three  Palmar  Intrrosseous 
Muscles  of  the  hand  (diawn  by  J. 
T.  Gray). 

1.  Teudou  of  flexor  carpi  ulnaris. 

2.  Tendon  of  flexor  carpi  radialis. 
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Fig.  17. 


side.     The}^  are  ac?-cluctors  of  the  fingers  to  an  imaginaiy 
line  drawn  through  the  long  or   middle  finger,  and  are 

arranged  as  follows  :  The  1st  pal- 
mar interosseous  muscle  arises 
from  the  ulnar  side  of  the  2d 
metacarpal  bone  and  is  inserted 
into  the  ulnar  side  of  the  corres- 
ponding first  phalanx ;  the  2d 
arises  from  the  radial  side  of  the 
4th  metacarpal  bone  and  is  in- 
serted into  the  radial  side  of  the 
corresponding  first  phalanx  ;  the 
3d  arises  from  the  radial  side  of 

\  '-        Nl?"^  WiliV  liW«  }     ^^^  ^^^  metacarpal  bone  and  is 
\.\         WriaiMiiMIs  'iffW      inserted  into  the  radial  side  of 

the  corresponding  first  phalanx. 
The  Four  dorsal  interossei 
(Fig.  17)  are  bi-penniform  mus- 
cles arising  from  the  adjacent 
sides  of  the  metacarpal  bones, 
and,  therefore,  showing  by  the 
sides  of  the  jjalmar  muscles  to 
some  extent,  but  are  best  dis- 
sected from  behind.  They  are 
fl6-ductors  from  an  imaginary 
line  di-awn  through  the  middle 
or  long  finger,  and  are  therefore 
inserted  as  follows:  The  1st  (ab- 
ductor indicis)  into  the  radial 
side  of  the  base  of  the  first  pha- 
lanx of  the  forefinger,  the  second 
into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger;  the 
od  into  the  ulnar  side  of  the  same  phalanx ;  the  4th  into 
the  ulnar  side  of  the  first  phalanx  of  the  ring  finger. 

[The  exact  anatomy  and  the  true  action  of  the  extensor 
communis  digitorum,  the  interossei,  and  the  lumbricales 
has  been  overlooked  by  most  anatomists.  ]*^early  all  the 
text-books  simply  ascribe  a  lateral  action  to  the  inter- 
ossei, though  Sabatier  in  1791  {Traite  JM??^^.,  i.  340-6), 
and  John  Hunter,  in  1777,  in  his  second  Croonian  lecture 
on  muscular  motion  (Works,  vol.  iv.  p.  237),  and  even  Fal- 
lopius  as  early  as  1600  (Observ.  Anat.^i).  391),  all  correctly 
described  their  peculiar  action.     Duchenne  has,  however, 


The  Fouk  Dorsal  Intekosskous 
Ml'sci,ks  of  the  Hand  (drawn  by 
J.  T.  Gray). 

1.  Tendon  of  oxtensor  carpi  radi- 

alis  longior. 

2.  Tendon  of  extensor  carpi  radi- 

alis  brevier. 

3.  Tendon   of  extensor   carpi   ul- 

naris. 
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recalled  onr  attention  to  their  importance  both  in  their 
physiological  action  and  also  in  the  production  of  deformi- 
ties {.Phijs.  des  lIoKvements,  pp.  261-298). 


King  Finger  of  the  Right  Hand  with  its  Adductor  iNTEROssEOca  Muscle  (from 

Ducheune). 

a.  Oae  belly  of  tlieiatei'osseous  attached        d,  d,  its  tendon  to  the  posterior  surface 

at  of  the  second  and  third  phalanges, 

b.  to  the  first  phalanx.  and  joined  to 

c.  The  other   helly  of  the  interosseous        e,  e,  the   tendon   of  the   extensor  corn- 

attached  by  munis. 

1st.  The  extensor  communis  digitorum  (Fig.  18,  e)  is 
inserted  into  the  base  of  the  first  or  proximal  phalanx  on 
its  dorsum  and  extends  it.  This  is  its  principal  and  almost 
its  onl}^  normal  action.  Prolongations  from  the  tendon 
are  inserted  into  the  second  and  third  phalanges,  but  are 
rendered  almost  wholly  inert  by  the  fibrous  extension 
which  binds  the  tendon  to  the  first  phalanx  and  the  meta- 
carpo-phalangeal  articulation  and  thus  limits  its  action  as 
an  extensor  of  the  last  two  phalanges. 

2d.  The  interosseous  muscles  have  generally  each  two 
bellies  arising  from  the  adjacent  metacarpal  bones,  and  two 
tendons.  The  first  (a)  is  inserted  into  the  base  of  the  first 
phalanx  (b)  anterior  to  the  knuckle-joint  and  thus  pro- 
duces flexion  of  the  first  phalanx.  The  second  (c)  passes 
by  its  tendon  (d)  on  to  the  posterior  surface  of  the  first 
phalanx,  and  becomes  united  with  that  part  of  the  tendon 
of  the  extensor  communis  digitorum  which  is  inserted  into 

6* 
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the  second  and  third  phalanges.  By  its  oblique  course  and 
its  distal  insertion  this  is  the  ah-  or  afZ-dnctor  of  the  finger, 
and  by  passing  on  the  posterior  surface  of  the  finger  it  ex- 
tends the  last  two  phalanges. 

3d.  The  lumbrical  tendons  join  those  of  the  interossei. 

If  then  the  interossei  and  lumbricales  are  called  into 
play,  the  first  phalanges  are  moA^ed  laterally  and  flexed, 
and  the  last  two  phalanges  are  extended.  If  the  extensor 
communis  and  the  two  flexors  are  called  into  play  together, 
the  first  phalanges  will  be  extended  and  the  last  two  flexed, 
thus  executing  the  peculiarly  complicated  movements  of 
the  fingers.  The  various  deformities  of  the  hand  in  para- 
lysis can  thus  be  explained.  In  such  cases  (particularly 
in  paral^^sis  of  the  ulnar  nerve,  which  supplies  the  inter- 
ossei) and  by  galvanism  the  peculiar  action  of  each  of 
these  muscles,  and  even  of  the  two  interosseous  bellies,  can 
be  well  studied  and  these  statements  verified.] 

The  interosseous  muscles  of  the  hand  should  be  compared  with 
those  of  the  foot,  when  the  same  arrangement  will  be  found  to  exist 
in  both  cases,  with  the  exception  that,  in  the  foot,  the  imaginary  line 
is  drawn  through  the  long  or  second  toe,  and  that  the  muscles  are 
aiTanged  in  correspondiug  relation. 

It  is  supposed  that  by  the  time  the  dissection  of  the 
hand  is  finished,  the  subject  will  be  turned,  in  which  case 
the  dissector  of  the  arm  should  dissect  the  muscles  of  the 
back  {see  Dissection  of  the  Back),  proceeding  afterwards 
with  the  following  dissections.  Since  the  dissector  of  the 
arm  may  desire  to  remove  the  limb  at  this  point,  the  fol- 
lowing directions  are  given  for  the  removal  of  the  limb: — 

The  two  superficial  layers  of  the  muscles  of  the  bade  comprise  the 
trapezius,  latissimus  dorsi,  rhomhoidei,  and  levator  auguli  scapulae. 
These  having  been  divided,  the  suprascapular  artery  and  nerve  and 
omo-hyoid  muscles  are  to  be  traced  to  the  upper  border  of  the 
scapula,  and  the  posterior  scapular  artery  followed  between  the 
rhomboidei  and  the  back  of  the  serratus  magnus.  If  the  clavicle 
has  been  already  divided  in  the  dissection  of  the  neck,  the  scapula 
can  now  be  drawn  away  from  the  ribs  and  will  be  seen  to  be  attached 
solely  by  the  serratus  magnus,  between  which  and  the  ribs  is  a 
quantity  of  loose  areolar  tissue  which  enables  the  bone  to  glide 
smoothly  upon  the  thorax.  The  serratus  magnus  having  been  divided, 
and  the  clavicle  cut  at  its  middle  [or  disarticulated] ,  if  necessary,  the 
axillary  vessels  and  nerves  are  to  be  severed  after  being  tied  together, 
and  the  entire  limb  removed  from  the  trunk.  [It  is,  however,  far 
better  not  to  remove  the  limb  since  the  relations  of  parts  are  dis- 
turbed and  their  identification,  especially  of  the  vessels  and  nerves, 
rendered  difficult.] 


DELTOID     MUSCLE.  6T 


Parts  about  the  Scapula. 

The  limb  having  been  phTced  on  the  table,  it  is  advisable  to  iden- 
tify again  the  several  insertions  of  muscles  on  the  scapula,  cutting 
each  muscle  to  about  an  inch  in  length. 

The  trapezius  extends  along  the  v^'hole  length  of  the 
upper  border  of  the  spine  of  the  scapula  and  for  the  outer 
third  of  the  posterior  border  of  the  clavicle.  The  omo- 
h3'oid  arises  from  the  upper  margin  of  the  scapula  close  to 
the  notch  and  from  the  transverse  ligament.  The  levator 
anguli  scapulae  is  inserted  into  that  part  of  the  base  of  the 
scapula  vphich  is  above  the  spine,  the  rhomboideus  minor 
into  the  part  opposite  the  spine,  and  the  rhomboideus 
major  into  the  base  below  the  spine.  The  serratus  magnus 
is  inserted  into  the  inner  surface  of  the  base  of  the  scapula, 
for  its  whole  length,  but  the  fibres  are  much  thicker  at  the 
npper  and  lower  angles  than  in  the  centre. 

A  small  block  is  now  to  be  placed  beneath  the  lower  border  of 
the  scapula  so  as  to  put  the  deltoid  on  the  stretch,  and  the  remainder 
of  the  fibres  ai'e  then  to  be  cleaned,  notice  being  taken  of  one  or  two 
small  branches  of  the  circumflex  nerve  which  turn  round  its  posterior 
border. 

The  Deltoid  Muscle  [Fig.  19,  2]  arises  from  the  outer 
half  or  third  of  the  anterior  border  of  the  clavicle  and  from 
the  lower  border  of  the  acromion  and  spine  of  the  scapula. 
Its  strong  coarse  fibres  converge  to  a  point,  and  are  inserted 
into  a  rough  surface  of  a  triangular  shape  on  the  outer  side 
of  the  humerus  in  the  middle  of  the  shaft  [for  about  two 
inches]  being  embraced  by  the  pointed  origins  of  the  brachi- 
alis  anticus,  and  closely  connected  with  the  insertion  of  the 
pectoralis  major.  The  action  of  the  deltoid  is  to  raise  the 
arm  above  the  head,  and  it  is  an  example  of  power  applied 
to  a  lever  of  the  third  order.  It  is  supplied  by  the  circum- 
flex nerve. 

The  deltoid  is  to  be  divided  near  [one  or  two  inches  from]  its  origin 
and  turned  down,  the  circumflex  vessels  and  nerve  being  preserved. 
In  doing  this  a  large  bursa  lying  between  the  deltoid  and  the  shoulder- 
joint  should  be  noticed,  as  its  enlargement  may  be  confounded  with 
disease  of  the  joint.  The  remains  of  the  trapezius  muscle  are  to  be 
cut  close  to  the  spine  of  the  scapula,  and  the  thin  fascia  covering  the 
muscles  above  and  below  it  removed,  the  humerus  being  rotated  in- 
wards to  put  their  fibres  on  the  stretch. 
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The  Supra-spinatus  Muscle  occupies  the  supraspinal 
fossa,  arising  from  the  greater  part  of  the  fossa  itself,  from 
the  upper  surface  of  the  spine,  and  from  the  fascia  covering 
the  muscle.  The  tendon  passes  beneath  the  acromion  to  be 
inserted  into  the  uppermost  facet  on  the  great  tuberosity 

of  the  humerus,  and  slightly 


Fig.  19. 


into  the  capsular  ligament 
of  the  shoulder-joint.  In 
order  to  follow  the  tendon 
thoroughly'-,  the  acromial 
end  of  the  spine  of  the 
scapula  is  to  be  divided 
with  the  saw,  when  a  bursa 
will  be  found  between  it 
and  the  muscle. 

T  h  e  Infra  -  spinatus 
Muscle  (Fig.  19,  i)  arises 
from  the  whole  of  the  in- 
fraspinal  fossa  except  the 
part  near  the  neck  of  the 
scapula ;  from  the  fascia 
covering  itself,  and  from 
the  intermuscular  septa  be- 
tween it  and  the  teres  mus- 
cles. It  is  inserted  into  the 
middle  facet  on  the  great 
tuberosity  of  the  humerus 
and  into  the  capsule  of  the 

Dissection  of  Back  of  Upper  Arm  (from 
Hirschfeld  and  LeveUle). 

1.  lufra-spiiiatus. 

2.  Deltoid. 

3.  Teres  minor. 

4.  Outer  liead  of  triceps. 

5.  Circumflex  nerve. 

6.  External  cutaneous  branch  of  mus- 

culo-spiral  nerve. 

7.  Teres  major. 

8.  Supinator  longus. 

9.  Musculo-spiral  nerve. 

10.  Extensor  carpi  radialis  longior. 

11.  Middle  head  of  triceps. 

12.  Anconeus. 

1.3.  Inner  head  of  triceps. 
15.  Ulaar  neive. 
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slioulder-joint,  beiug  blended  there  with  the  supra-spinatus 
and  teres  minor.  The  supra-  and  infra-spinatus  muscles 
are  supplied  by  the  suprascapular  nerve. 

The  Teres  Minor  Muscle  (Fig.  19,  3)  arises  fi'om  the 
dorsal  aspect  of  the  inferior  costa  or  border  of  the  scapula 
in  nearl}^  its  whole  length,  from  the  fascia  covering  the 
muscle,  and  from  the  intermuscular  septa  between  it  and 
the  infra-spinatus  and  teres  major  muscles.  It  is  inserted 
into  the  lowest  facet  on  the  great  tuberosity  of  the  humerus 
and  for  nearlj^  an  inch  below  it,  and  also  into  the  capsular 
ligament  of  the  shoulder.  The  teres  minor  is  supplied  by 
a  special  branch  of  the  circumflex  nerve  which  should  be 
followed  to  it. 

The  supra-spinatus  is  a  feeble  extensor,  and  the  infra- 
spinatus and  teres,  minor  muscles  are  external  rotators  of 
the  humerus.  [It  should  be  especially  observed  that  in- 
ternal rotation  of  the  arm  puts  these  last  two  tendons  on 
the  stretch  and  external  rotation  stretches  the  subscapu- 
laris  tendon,  as  these  manipulations  are  of  extreme  import- 
ance in  resection  or  amputation  at  the  shoulder-joint.] 

The  Teres  Major  Muscle  (Fig- 19,  7)  arises  from  the 
triangular  surface  at  the  inferior  angle  of  the  scapula,  and 
from  the  intermuscular  septa  between  it  and  the  teres  minor 
and  infra-spinatus  muscles.  Its  close  relation  to  the  latis- 
simus  dorsi  has  been  already  noticed  (p.  34),  but  its  inser- 
tion into  the  inner  lip  of  the  bicipital  groove  should  be 
again  clearly  seen.  The  teres  major  is  supplied  by  one  of 
the  subscapular  nerves,  and  is  an  internal  rotator  and  Jlexor 
of  the  humerus. 

The  quadrilateral  and  triangular  intermuscular  spaces, 
alluded  to  in  the  dissection  of  the  axilla  (pp.  29  and  31), 
can  now  be  seen /rom  behind,  when  the  quadrilateral  or 
npper  one  will  be  found  to  be  bounded  by  the  teres  major, 
teres  minor,  humerus,  and  long  head  of  triceps;  the  trian- 
gular or  lower  one,  by  the  teres  major,  teres  minor,  and 
long  head  of  triceps  ;  and  the  vessels  and  nerve  they  trans- 
mit are  now  to  be  traced  out.  (A  triangular  interval  be- 
tween the  teres  major  and  the  long  and  external  heads  of 
the  triceps  must  not  be  mistaken  for  this  latter  space.) 

The  Posterior  Circumflex  Artery  with  its  veins,  and 
the  Circumflex  Nerve,  appear  through  the  quadrilateral 
space,  and  are  distributed  to  the  under  surface  of  the  deltoid 
muscle,  giving  branches  to  the  shoulder-joint;  the  nerve 
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also  supplies  the  teres  minor  muscle  with  a  branch  (on 
which  there  may  be  found  a  ganglionic  enlargement)  and 
gives  a  branch  or  two  to  the  skin  of  the  shoulder. 

The  Dorsalis  Scapulae  Artery  (dorsal  branch  of  sub- 
scapular) does  not  pass  through  the  triangular  space  as 
seen  from  behind,  but  winds  beneath  the  teres  minor  in  a 
groove  on  the  inferior  costa  of  the  scapula,  to  supply  the 
infraspinous  fossa  and  anastomose  with  the  other  scapular 
arteries.  It  gives  off  a  superficial  branch,  which  runs  be- 
tween the  teres  major  and  minor  and  down  to  the  angle  of 
the  scapula,  to  anastomose  with  the  subscapular  and  pos- 
terior scapular  arteries. 

The  supra-spinatus  is  to  be  divided  near  its  insertion,  and  the  fibres 
cleared  out  of  the  supraspinal  fossa  in  order  to  see  the  suprascapular 
artery  and  nerve  and  the  origin  of  the  omo-hj'oid  muscle. 

The  Suprascapular  Artery  (from  the  thyroid  axis) 
passes  over  the  transverse  ligament  of  the  scapula,  and  is 
distributed  both  to  the  supraspinous  fossa  and  also  to  part 
of  the  infraspinous  fossa  by  a  branch  which  winds  in  front 
of  the  spine  and  anastomoses  with  the  dorsalis  scapulae 
artery. 

The  Suprascapular  Nerve  (from  the  upper  part  of 
the  brachial  plexus)  (Fig,  4,  ^,  p.  30)  passes  through  the 
suprascapular  notch  and  beneath  the  ligament,  and  is  dis- 
tributed to  the  supra-  and  infra-spin atus  muscles. 

The  Omo-hyoid  Muscle  [Fig.  160, 17,  18]  arises  from 
about  half  an  inch  of  the  superior  border  of  the  scapula 
immediately  behind  the  suprascapular  notch,  and  from  the 
transverse  or  posterior  ligament  over  it.  Its  relations  and 
insertion  are  seen  in  the  dissection  of  the  neck. 

The  limb  [if  separated]  is  to  be  turned  over  and  the  humerus 
rotated  outwards  to  put  the  fibres  of  the  subscapularis  on  the  stretch  ; 
they  should  then  be  cleaned,  care  being  taken  of  the  subscapular 
nerves  entering  the  muscle.  The  axillary  vessels  and  nerves  should 
be  tied  to  the  coracoid  process,  so  as  to  bring  them  as  nearly  as  may 
be  into  their  proper  position. 

The  Subscapularis  Muscle  (Fig.  1,  4,  p.  3*7)  is  cov- 
ered in  by  a  thin  fascia,  and  has  been  already  seen  to  form 
part  of  the  posterior  wall  of  the  axilla.  It  arises  from  the 
whole  of  the  venter  scapulge  except  the  part  to  which  the 
serratus  magnus  is  attached  and  the  portion  nearest  the 
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neck  of  the  bone,  and  has  several  tendinous  septa  between 
its  fibres,  which  are  attached  to  the  ridges  on  the  surface  of 
the  bone.  It  is  inserted  into  the  lesser  tuberosity  of  the 
humerus  and  into  the  capsular  ligament  of  the  shoulder- 
joint.  The  subscapularis  is  an  internal  rotator  of  the 
humerus,  and  is  supplied  by  the  short  subscapular  nerves. 

The  most  important  action  of  the  supra-  and  infra- 
spinatus, teres  minor,  and  subscapularis  muscles  is  their 
combination  to  keep  the  head  of  the  humerus  in  its  proper 
relation  to  the  glenoid  cavity,  and  thus  prevent  dislocation. 
In  the  present  relaxed  condition  of  the  parts,  the  head  of 
the  humerus  can  be  drawn  away  from  the  glenoid  cavity  to 
the  full  extent  of  the  loose  capsular  ligament. 

The  Subscapular  Nerves  (Fig.  4,  27,  28,  29,  p.  30) 
are  branches  of  the  posterior  cord  of  the  brachial  plexus, 
and  are  three  in  number.  The  long  subscapular  nerve  has 
been  already  seen  in  the  axilla,  and  can  still  be  traced  to 
the  latissimus  dorsi ;  the  short  subscapular  nerves  (upper 
and  lower)  are  now  to  be  followed,  the  upper  to  the  sub- 
scapularis muscle,  the  lower  to  give  a  branch  to  the  sub- 
scapularis and  supply  the  teres  major. 

The  Subscapular  Artery  is  still  to  be  seen  along  the 
lower  border  of  the  scapula,  and  its  branches  should  be 
thoroughlj^  followed  out. 

The  Posterior  Scapular  Artery  is  to  be  found  be- 
tween the  serratus  magnus  and  the  rhomboidei,  and  its 
anastomoses  should  be  defined. 

By  removing  the  muscular  fibres  from  both  surfaces  of 
the  scapula  a  very  abundant  network  of  vessels  will  be 
seen,  formed  by  anastomosing  branches  from  the  arteries 
which  have  been  already  traced  to  the  scapula ;  viz.,  the 
subscapular  with  its  dorsal  branch  (axillary),  the  supra- 
scapular (thyroid  axis  or  subclavian),  and  the  posterior 
scapular  (thj'roid  axis). 

Dissection  op  the  Back  of  the  Arm. 

The  forearm  and  hand  are  to  be  doubled  under  the  upper  arm, 
which  is  to  be  placed  on  the  table  with  the  back  upwards,  and  the 
scapula  is  to  be  drawn  down  with  hooks  so  as  to  put  the  triceps  on 
the  stretch. 

While  the  skin  is  being  removed  fi'om  the  back  of  the 
arm  a  few  small  cutaneous  branches  of  the  musculo-spiral 
nerve  may  be  noticed,  and  immediately  above  the  elbow 
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one  larger  branch  of  the  nerve  ma}^  be  seen  on  the  outer 
side,  with  a  corresponding  branch  from  the  internal  cutane- 
ous nerve  on  the  inner  side  of  the  limb. 

When  the  strong  deep  fascia  of  the  arm  has  been  divided 
the  fibres  of  the  triceps  muscle  should  be  cleaned,  and  a 
large  bursa  between  the  triangular  posterior  surface  of  the 
ulna  and  the  skin  should  be  noticed. 

The  Triceps  Muscle  (Fig.  19,  ii,  p.  68)  has  of  course 
three  heads — the  long  or  middle,  the  external,  and  the  in- 
ternal. The  long  head  arises  from  a  somewhat  triangular 
rough  surface  on  the  inferior  border  of  the  scapula  imme- 
diately below  the  glenoid  cavity.  It  has  been  already 
partly  examined  both  from  the  front  and  from  behind  in 
relation  with  certain  spaces  (p.  69),  and  its  fibres  are  now 
seen  to  be  separated  by  another  somewhat  triangular  inter- 
val from  the  back  of  the  upper  third  of  the  humerus,  until 
it  joins  the  fibres  of  the  external  head  at  the  junction  of 
the  upper  with  the  middle  third  of  the  bone.  The  outer 
head  arises  from  immediately  below  the  insertion  of  the 
teres  minor  into  the  greater  tuberosity  of  the  humerus,  and 
from  the  outer  side  of  the  posterior  aspect  of  the  bone  as 
far  down  as  the  musculo-spiral  groove ;  and  slightly  from 
the  external  intermuscular  se^^tum  which  interves  between 
it  and  the  deltoid.  The  inner  head  arises  from  the  whole 
of  the  posterior  aspect  of  the  humerus  below  the  insertion 
of  the  teres  major  and  the  musculo-spiral  groove,  to  within 
half  an  inch  of  the  elbow-joint  on  the  inner  side,  and  ex- 
tending to  the  back  of  the  condyle  on  the  outer  side.  Its 
fibres  arise  on  each  side  from  the  intermuscular  septa  which 
intervene  between  it  and  the  muscles  of  the  front  of  the 
arm.  The  whole  of  the  fibres  converge  to  be  inserted  into 
the  top  of  the  olecranon  process  of  the  ulna,  a  small  bursa 
intervening  between  the  tendon  and  the  tip  of  that  process, 
which  will  be  seen  when  the  joint  is  opened.  The  triceps 
is  the  great  extensor  of  the  forearm  upon  the  upper  arm, 
and  its  action  is  that  of  a  force  applied  to  a  lever  of  the 
first  order.  [The  main  use  of  the  long  head  is  only  to  keep 
the  head  of  the  humerus  closely  applied  to  the  glenoid 
cavity.]     It  is  supplied  by  the  musculo-spiral  nerve. 

The  long  head  being  hooked  to  the  inner  side  and  the  musculo- 
spiral  nerve  having  been  put  on  the  stretch,  the  fibres  of  the  outer 
head  are  to  be  divided  sufficiently  to  follow  the  nerve,  with  its  artery 
[the  superior  profunda],  round  the  bone. 
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IS 


The  Museulo-spiral  Nerve  (Fig.  19,  9,  p.  68)  has  been 
aireaclj  shown  (p.  32)  to  be  a  branch  of  the  posterior  cord 
of  the  brachial  plexus,  and  has  been  seen  to  disappear  be- 
tween the  internal  and  middle  heads  of  the  triceps;  it  can 
now  be  followed  in  the  oblique  groove  on  the  back  of  the 
humerus  between  the  fibres  of  the  muscle,  until  it  reaches 
the  interval  between  the  supinator  longus  and  brachialis 
anticus.  It  gives  off  numerous  large  branches  to  the  tri- 
ceps in  its  course,  and  afterwards  supplies  the  supinator 
longus,  extensor  carpi  radialis  longior,  brachialis  anticus 
(in    part)    and   the 

anconeus ;   and  the  Fig.  20. 

branch  to  the  last 
muscle  should  be  at 
once  traced  through 
the  fibres  of  the  tri- 
ceps at  the  back  of 
the  external  con- 
dyle. 

The  Superior 
Profunda  branch 
of  the  brachial  ar- 
tery closely  accom- 
panies the  museulo- 
spiral  nerve  around 
the  bone,  and  sup- 
plies the  triceps  in 
its  course.  At  the 
outer  edge  of  the 
triceps  it  gives  off  a 
large  superficial 
branch  which  runs 
down  to  the  hume- 
rus ;  it  then  divides 
into  two  branches, 


A  Section  THROuaH  the  Middle  of  the  Right  Upper  Arm  (alteved  fi-om  B6raud). 

1.  Biceps.  8.  Museulo-spiral  nerve. 

2.  Cephalic  vein.  9.  Basilic  vein  witli  internal  cutaneous 

3.  Brachial  vessels.  nerves. 

4.  Musculo-cutaneous  nerve.  10.  Superior  profunda  vessels. 

5.  Median  nerve.  11    Inferior  profunda  vessels. 

6.  Brachialis  anticus.  12.  Triceps  with  fibrous  intersection. 

7.  Ulnar  nerve. 


74  BACK    OP    rOREARM. 

one  going  to  the  back  of  the  elbow  beneath  the  triceps, 
and  the  other  running  between  the  supinator  longus  and 
brachialis  anticus  to  anastomose  with  the  radial  recurrent 
artery. 

The  Back  op  the  Forearm. 

The  front  of  the  forearm  having  been  dissected,  the  skin  can  be 
reflected  from  the  back  of  the  arm  without  further  incisions,  but  an 
incision  must  be  made  along  the  inner  border  of  the  hand  and  across 
the  knuckles,  to  permit  the  reflection  of  the  skin  from  the  back  of 
tlie  liand.  An  incision  is  also  to  be  made  along  the  thumb  and  each 
of  the  fingers,  and  the  skin  reflected,  when  the  cutaneous  nerves  and 
veins  are  to  be  dissected  out  of  the  superficial  fascia. 

Cutaneous  Nerves. — The  back  of  the  forearm  is  sup- 
plied at  the  upper  part  by  the  branches  of  the  musculo- 
spiral  nerve  and  internal  cutaneous  nerve,  which  were 
seen  above  the  condyles  of  the  humerus  in  the  dissection 
of  the  back  of  the  arm  (pp.  Tl-2).  In  addition,  and  lower 
down,  there  will  be  found  on  the  outer  side  of  the  limb, 
branches  from  the  muscido-cutaneous  nerve ;  and  on  the 
inner  side,  branches  of  the  internal  cutaneous  nerve ;  at 
the  Avrist,  on  the  outer  side,  the  large  radial  nerve  pierces 
the  deep  fascia,  and,  after  communicating  with  the  mus- 
culo-cutaneous  nerve,  distributes  digital  branches  to  both 
sides  of  the  thumb,  forefinger,  and  middle  finger,  and  to 
the  radial  side  of  the  ring  finger,  forming  in  addition  a  loop 
across  the  back  of  the  hand  with  the  following  nerve. 

The  Dorsal  branch  of  the  Ulnar  Nerve  appears  on  the 
inner  side  of  the  wrist,  at  a  point  corresponding  to  the 
lower  end  of  the  nlna,  and  gives  digital  branches  to  both 
sides  of  the  little  finger  and  the  ulnar  side  of  the  ring  finger, 
joining  the  radial  nerve  across  the  back  of  the  hand. 

The  Superficial  Veins  of  the  hand  form  an  arch  across 
the  back  of  the  metacarpus,  which  joins  the  radial  and 
posterior  ulnar  veins  at  its  extremities ;  the  veins  wind 
round  the  limb  to  join  the  radial  and  ulnar  veins  respec- 
tively, and  one  or  two  branches  form  communications  be- 
tween them  and  across  the  back  of  the  forearm. 

The  deep  fascia  is  to  be  removed  from  the  back  of  the  forearm 
and  hand,  witli  the  exception  of  a  band  about  an  inch  wide  which  is 
to  be  left  opposite  the  lower  end  of  tlie  radius,  to  form  the  posterior 
annular  ligament.  It  will  be  found  to  be  impossible  to  remove  the 
fascia  entirely  near  the  elbow,  where  it  is  incorporated  with  the 
muscles. 
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Muscles  of  the  Back  of  the  Forearm  (Fig.  21,  p. 
'JQ). — The  muscles  arising  from  the  external  condyle  of  the 
humerus  are  either  extensors^  or  supinators  and  will  be 
found  in  the  following  order  beginning  from  the  radial  side : 
1,  supinator  longus  ;  2,  extensor  carpi  radialis  longior;  3, 
extensor  carpi  radialis  brevior ;  4,  extensor  communis 
digitorum ;  5,  extensor  minimi  digiti  ;  6,  extensor  carpi 
ulnaris  ;  there  are  also  two  small  muscles  attached  to  the 
bone  and  not  seen  at  present,  viz.,  t,  anconeus  (covered 
b}'  deep  fascia),  and  8,  supinator  brevis  (under  cover  of  the 
long  muscles).  Arising  from  the  bones  of  the  /ore-arm 
alone  and  appearing  from  beneath  the  extensor  communis 
digitorum,  will  be  four  short  extensor  muscles  which  hold 
the  following  position  to  one  another  from  the  radial  side : 
1,  extensor  ossis  metacarpi  pollicis ;  2,  extensor  primi  in- 
ternodii  pollicis  ;  3,  extensor  secundi  internodii  pollicis;  4, 
extensor  indicis. 

All  the  eight  muscles  attached  to  the  humerus  have  ad- 
ditional origins  from  the  fascia  of  the  arm  or  from  inter- 
muscular septa  derived  from  it,  and  two,  viz.,  the  extensor 
carpi  ulnaris  and  supinator  brevis,  have  additional  origins 
from  the  ulna. 

The  Supinator  Radii  Longus  (Fig-  21,  4)  is  a  long 
narrow  muscle  and  has  been  already  seen  in  great  part  in 
the  dissections  of  the  bend  of  the  elbow  and  forearm.  It 
arises  from  the  upper  two-thirds  of  the  ridge  leading  to 
the  outer  condj'le  of  the  humerus  [reaching  almost  to  the 
middle  of  the  bone],  and  from  the  external  intermuscular 
septum  of  the  arm,  which  separates  it  from  the  triceps ; 
and  is  inserted  into  the  base  of  the  styloid  process  of  the 
radius,  its  tendon  being  crossed  by  two  short  extensors  of 
the  thumb  at  the  annular  ligament.  It  is  supplied  by  a 
special  branch  of  the  musculo-spiral  nerve,  and  its  action 
is  that  of  a  feeble  supinator  and  flexor  of  the  forearm. 

[The  action  of  this  muscle  has  been  greatly  misunder- 
stood, and  its  name  is  a  most  unfortunate  one.  Its  prin- 
cipal action  is  that  of  a  powerful  flexor  of  the  forearm, 
its  high  origin  on  the  humerus  giving  it  its  power.  In 
climbing,  etc.,  it  reverses  its  action  and  it  flexes  the  arm 
on  the  forearm.  Its  secondary  action  is  to  place  the  hand 
while  being  flexed,  midway  between  pronation  and  supina- 
tion, pronating  the  hand  if  supine,  supinating  it  if  prone. 

'  [Artificial  memory  is'a:- tensors,  from  £J.r-teriial  condyle.] 


•76 


BACK    OP    FOREARM. 


Fig.  21. 


Its  action  as  a  supinator  is  the  weakest  of  all.  In  fracture 
of  the  radius  low  down  it  assists  markedly  in  producing 
the  characteristic  deformity  by  draw- 
ing the  lower  fragment  to  the  radial 
side.] 

The  Extensor  Carpi  Radialis 
Longior  (Fig.  21,  5)  arises  from  the 
lower  third  of  the  ridge  leading  to 
the  external  condyle  and  from  the 
external  intermuscular  septum ;  its 
tendon  passes  beneath  the  two  ex- 
tensors of  the  thumb  and  through  the 
second  division  of  the  annular  liga- 
ment, and  having  then  been  crossed 
by  the  tendon  of  the  third  extensor 
of  the  thumb,  is  inserted  into  the 
case  of  the  metacarpal  bone  of  the 
forefinger  (2d  metacarpal  bone.)  [Its 
action  is  to  extend  the  hand  and  at 
the  same  time  to  abduct  it.] 

The  Extensor  Carpi  Radialis 
Brevior  (Fig.  21,  6),  which  is  be- 
neath the  longer  extensor,  arises  from 
the  outer  condj^le  of  the  humerus ; 
from  the  surface  of  the  external  lateral 
ligament ;  from  the  fascia  of  the  fore- 
arm and  from  the  intermuscular  sep- 
tum between  it  and  the  extensor 
digitorum.  Its  tendon  passes  with 
that  of  the  long  extensor  beneath 
the  two  extensors  of  the  thumb  and 
throuah  the  second  division  of  the 


Superficial  Muscles  of  the 

1.  Biceps. 

2.  Brachialis  anticus. 

3.  Lower  part  of  the   triceps,  inserted 

into  the  olecranon. 

4.  Supinator  longus. 

5.  Extensor  carpi  radialis  longior. 

6.  Extensor  carpi  radialis  brevior. 

7.  Tendons   of  insertion   of  these   two 

muscles. 

8.  Extensor  communis  digitorum. 

9.  Extensor  minimi  digiti. 
10.  Extensor  carpi  ulnaris. 


Back  op  Forearm  (from  Wilson). 
IT.  Anconeus. 

12.  Flexor  carpi  ulnaris. 

13.  Extensor  ossis  metacarpi  pollicis  and 

extensor  primi  internodii  pollicis 
lying  together. 

14.  Extensor  secundi  internodii  pollicis. 

15.  Posterior    annular    ligament.      The 

tendons  of  the  common  extensor 
are  seen  on  the  back  of  the  hand, 
and  their  mode  of  insertion  on  the 
dorsum  of  tlie  fingers. 
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annular  ligament,  and  lastly  beneath  the  third  extensor  of 
the  thumb,  to  be  inserted  into  the  base  of  the  metacarpal 
bone  of  the  middle  finger  (3d  metacarpal  bone).  [Its  action 
is  simpl}^  to  extend  the  hand.] 

The  Extensor  Communis  Digitorum  (Fig.  21,  8) 
ai'ises  from  the  external  condyle  with  the  preceding  mus- 
cle;  from  the  fascia  of  the  forearm,  and  from  the  inter- 
muscular septa  on  each  side  of  it.  It  ends  in  three  tendons, 
which  pass  through  the  fourth  division  of  the  annular  liga- 
ment with  the  extensor  indicis,  and  the  innermost  having 
subdivided,  the  four  tendons  thus  formed  are  inserted  into 
the  fingers  in  the  following  way :  On  the  back  of  the  first 
phalanx  of  each  finger  the  tendon  expands,  and  is  joined 
by  slips  from  the  lumbricales  and  interossei  muscles;  tliis 
expansion  is  stronger  at  the  margins  than  in  the  middle, 
and  its  sides  are  prolonged  to  the  third  phalanx,  whilst 
the  middle  triangular  portion  is  attached  to  the  base  of  the 
second  phalanx.  This  division  is  artificial  and  must  be 
made  with  the  scalpel,  since  the  three  parts  are  originally 
united.  The  tendon  of  the  extensor  indicis  ]o'n\B  the  ulnar 
side  of  the  first  or  outermost  tendon  at  the  first  phalanx. 
The  three  innermost  tendons  of  the  extensor  are  joined 
together  by  tendinous  slips  on  the  back  of  the  hand,  and 
that  to  the  little  finger  is  joined  by  the  two  divisions  of 
the  extensor  minimi  digiti  above  and  below  the  point  of 
union  with  the  other  tendons. 

[A  more  exact  description  is  as  follows :  On  the  back  of 
the  first  phalanx  of  each  finger  the  tendon  sends  a  short, 
thick  fibrous  attachment  to  the  base  of  the  phalanx  and  the 
metacarpo-phalangeal  articulation  (Duchenne  de  Boulogne). 
The  tendon  then  expands,  is  joined  by  the  interosseous 
and  lumbrical  muscles  by  means  of  strong  lateral  fibrous 
aponeuroses,  and  is  inserted  by  a  central  slip  into  the  second 
phalanx  and  by  two  lateral  slijDS  into  the  third.  It  is  by 
means  of  this  connection  that  the  interosseous  and  lum- 
brical muscles  flex  the  first  and  extend  the  last  two  pha- 
langes (see  pp.  64-6). 

The  tendon  going  to  the  ring  finger  is  attached  b}^  fibrous 
slips  to  those  which  extend  the  middle  and  ring  finger, 
and  hence  the  impossibility  of  extending  the  first  phalanx 
of  the  ring  finger  independently  of  the  adjoining  fingers. 
The  extensor  indicis  and  the  extensor  minimi  digiti  join 
the  common  extensor  as  stated. 
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The  action  of  the  extensor  communis  is  to  extend  forci- 
bly the  first  phalanges,  and  also  to  extend  (but  very  feebly) 
the  second  and  third  phalanges.] 

The  Extensor  Minimi  Digiti  (Fig.  21,  9)  might  be 
taken  as  a  part  of  the  common  extensor,  but  is  separated 
from  it  by  an  intermuscular  septum.  It  arises  from  the 
external  cond3de ;  from  the  fascia  and  from  the  intermus- 
cular septa  on  each  side ;  and  its  tendon,  after  passing 
through  the  fifth  division  of  the  annular  ligament,  is  gene- 
rally divided,  both  being  inserted  into  the  common  expan- 
sion on  the  first  phalanx  of  the  little  finger,  but  the  inner- 
most reaching  further  forward  than  its  fellow  (Fig.  24,  19, 
p.  83). 

The  Extensor  Carpi  Ulnaris  (Fig-  21, 10)  arises  from 
the  external  condyle  ;  from  the  fascia  and  from  the  inter- 
muscular septa  on  each  side :  and  has  an  additional  origin 
from  an  expansion  attached  to  the  posterior  border  of  the 
ulna  (common  to  it,  the  flexor  carpi  ulnaris  and  the  flexor 
profundus  digitorum)  the  fibres  covering,  but  not  being 
attached  to,  all  the  inner  part  of  the  posterior  surface  of 
the  bone.  The  tendon  passes  through  the  sixth  division 
of  the  annular  ligament  and  behind  the  styloid  process  of 
the  ulna,  to  be  inserted  into  the  base  of  the  metacarpal 
bone  of  the  little  finger  (5th  metacarpal  bone).  [Its  action 
is  to  extend  and  adduct  the  hand.] 

The  action  of  the  extensors  is  implied  by  their  names 
[but  incorrectly],  but  it  should  be  noted  that  all  the  exten- 
sors of  the  carpus  are  inserted  into  the  metacarpus.  The 
extensor  carpi  radialis  longior  is  supplied  by  the  musculo- 
spiral  nerve  ;  all  the  others  by  the  posterior  interosseous 
nerve  [a  branch  of  the  musculo-spiral]. 

The  Anconeus  (Fig.  22,  4)  is  a  small  triangular  muscle 
on  the  outer  side  of  the  elbow,  which  is  apparently  con- 
tinuous with  the  triceps,  but  is  separated  by  a  narrow 
cellular  interval.  It  is  covered  by  the  deep  fascia  which 
must  be  removed  to  expose  it,  when  a  branch  of  nerve 
from  the  musculo-spiral  to  the  muscle  is  to  be  looked  for 
and  preserved.  It  arises  from  the  back  of  the  external 
cond3de  of  the  humerus,  and  from  the  fascia  of  the  arm, 
and  spi'eads  out  to  its  fleshy  insertion  on  the  triangular 
surface  upon  the  outer  side  of  the  olecranon  and  upper  third 
of  the  ulna.  The  anconeus  is  an  extensor  of  the  forearm, 
and  is  supplied  by  a  branch  of  the  musculo-spiral  nerve, 
which  pierces  its  upper  margin. 
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The  long  extensors  must  be  divided  [at  diifereut  levels]  about  the 
middle,  and  turned  aside,  in  order  to  see  the  deep  muscles  thoroughly, 
but  the  supinator  longus  should  be  left  uncut.  The  supinator  brevis 
will  require  careful  dissection  beneath  the  origins  of  the  other  mus- 
cles, and  the  arm  must  be  fully  pronated  in  order  to  stretch  the 
fibres  whilst  being  cleaned.  The  posterior  interosseous  nerve  piercing 
the  muscle  is  to  be  carefully  preserved  and  its  branches  traced  to  the 
extensors. 

The  Supinator  Brevis  (Fig.  23,  15,  p.  81)  has  very 
oblique  fibres,  which  are  covered  at  the  upper  part  by  a 
tendinous  expansion  or  intermuscular  septum,  from  which 
some  of  them  take  their  origin.  It  arises  from  the  external 
condyle ;  from  the  external  lateral  ligament  of  the  elbow  ; 
from  the  orbicular  ligament  of  the  radius ;  from  the  tri- 
angular space  below  the  lesser  sigmoid  cavity  of  the  ulna, 
and  from  the  margin  of  bone  below  it  as  far  as  the  attach- 
ment of  the  anconeus.  Its  fibres  sweep  round  the  radius 
and  are  inserted  into  all  the  anterior  and  outer  part  of 
that  bone  above  the  oblique  line,  with  the  exception  of  the 
bicipital  tubercle  and  the  posterior  surface  of  bone  above 
and  below  it.  The  supinator  is  pierced  by  the  posterior 
Interosseous  nerve  (which  supplies  it)  and  is  separated 
from  the  extensor  ossis  metacarpi  pollicis  by  the  posterior 
interosseous  sn'tei'y.  It  is  a  powerful  supinator  of  the 
radius  on  the  ulna. 

The  Extensor  Ossis  Metacarpi  Pollicis  (Fig.  22, 
6)  is  usually  the  only  one  of  the  special  extensors  of  the 
thumb  which  has  an  origin  from  both  bones  of  the  forearm, 
though  occasionall}'  the  next  muscle  has  a  double  origin. 
It  arises  from  the  middle  of  the  posterior  surface  of  the 
radius  for  about  two  inches,  the  origin  reaching  across  the 
bone  from  the  interosseous  line  to  the  attachments  of  the 
supinator  brevis  and  pronator  teres  ;  from  a  corresponding 
portion  of  the  posterior  surface  of  the  interosseous  mem- 
brane ;  and  from  two  inches  of  the  middle  of  the  outer  side 
of  the  posterior  surface  of  the  ulna,  between  the  attach- 
ments of  the  supinator  brevis  and  anconeous  above,  and 
the  extensor  secundi  internodii  below.  The  muscle  "crops 
out"  between  the  extensors  of  the  carpus  and  fingers,  and 
having  crossed  the  extensor  carpi  radialis  longior  and  the 
brevior  obliquely,  it  passes  on  the  outer  side  of  the  styloid 
process  of  the  radius,  through  the  first  division  of  annular 
ligament  and  over  the  radial  artery,  to  be  inserted  into  the 
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Fig.  22. 


base  of  the  metacarpal  bone  of  the  thumb  (1st  metacarpal 
bone). 

The  Extensor  Primi  Internodii  Pollicis  (Fig.  22, 
7)  arises  from  the  back  of  the  radius  immediately  below 
the  extensor  ossis  metacarpi  pollicis  and  close  to  the  inter- 
osseous line,  for  a  space  two  inches  long  and  half  an  inch 
wide;  also  from  the  radial  half  of  the  interosseous  mem- 
brane for  the  corresf)onding  distance.  Its  tendon  lies  to 
the  ulnar  side  of  the  tendon  of  the 
extensor  of  the  metacarpal  bone  in 
its  whole  course,  passing  through 
the  same  division  of  the  annular  liga- 
ment, and  is  prolonged  to  be  inserted 
into  the  base  of  the  first  phalanx  of 
the  thumb. 

The  Extensor  Seeundi  Inter- 
nodii Pollicis  (Fig.  22,  8)  arises 
from  the  middle  of  the  outer  half  of 
the  posterior  surface  of  the  ulna  (be- 
tween theorigins  of  the  extensor  ossis 
metacarpi  pollicis  above,  and  the  indi- 
cator [extensor  indicis]  below),  and 
from  the  ulnar  half  of  the  correspond- 
ing portion  of  the  interosseous  mem- 
brane. Its  tendon  becomes  super- 
ficial just  above  the  annular  liga- 
ment, through  which  it  passes  very 
obliquely  in  a  separate  division  (the 
third) ;  then  crossing  the  tendons  of 
the  extensor  carpi  radialis  longior 
and  brevior  and  the  radial  arter}^,  it 
runs  along  the  ulnar  side  of  the  ex- 
tensor primi  internodii  to  be  inserted 
into  the  base  of  the  terminal  phalanx 
of  the  thumb.  This  muscle  varies 
very  much  in  size. 

[If  the  student  forcibly  extend  the 
thumb  a  hollow  (la  tabatiere)  is  seen 

Deep  Muscles  of  the  Back  of  the  Forearm  (from  Wilson). 


1.  Humerus. 

2.  Olecranon. 

3.  Ulna. 

4.  Anconeus. 

5.  Supinator  brevis. 

6.  Extensor  ossis  metacarpi  pollicis. 

7.  Extensor  primi  internodii  pollicis. 


8.  Extensor  seeundi  internodii  pollicis. 

9.  Extensor  indicis. 

10.  First  dorsal  interosseous  muscle. 
The  other  three  dorsal  interossei 
are  seen  between  the  metacarpal 
bones  of  their  respective  fingers. 
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over  its  metacarpal  bone,  formed  by  these  three  salient  ten- 
dons ;  the  radial  border  being  formed  b}^  the  first  two  ten- 
dons, the  ulnar  by  the  extensor  secundi  internodii.  The 
radial  arterj^  can  be  felt  in  its  floor.] 

The  Extensor  Indieis  (indicator)  (Fig.  22,  9)  arises 
from  the  posterior  surface  of  the 
ulna,  below  the  preceding  mus-  Fig.  23. 

cle  (b}^  the  size  of  which  its 
attachment  is  influenced),  and 
slightly  from  the  interosseous 
membrane.  Its  tendon  is  cov- 
ered b}^  those  of  the  common 
extensor,  and  running  through 
the  fourth  division  of  the  annu- 
lar ligament  with  them,  is  in- 
serted into  the  common  expan- 
sion on  the  back  of  the  first 
phalanx  of  the  forefinger.  The 
actions  of  the  special  extensors 
are  implied  by  their  names. 
They  are  all  supplied  by  the 
posterior  interosseous  nerve. 

Dissection  of  the  Muscdlo-Sptral  Nerve 
AND  ITS  Branches  (from  Hirschfeld  and  Le- 
veill^). 

1.  Triceps. 

2.  Brachialis  anticus. 

3.  Supinator  longus  (cut). 

4.  Biceps. 

5.  Musculo-spiral  nerve. 

6.  Musculo-cutaneous  nerve. 

7.  Origin  of  extensor  carpi  radialis  longior. 
S,  8.  Radial  nerve. 
9.  Posterior  interosseous  nerve. 

10.  Pronator  radii  teres. 

11.  Origin  o    extensor  carpi  radialis  brevior. 

12.  Flexor  carpi  radialis. 
1.3.  Anconeus. 

14.  Tendon  of  supinator  longus. 
1.1.  Supinator  brevis. 

16,  16.  Tendon    of    extensor    carpi     radialis 

longior. 

17,  Extensor  communis  digitorum. 

18,  18.  Tendon    of    extensor    carpi    radialis 

brevior. 

19,  19.  Extensor  secundi  internodii  pollicis. 

20,  20.  Extensor  ossis  metacarpi  pollicis. 

21,  21.  Extensor  prirai  internodii  pollicis. 
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The  Posterior  Interosseous  Artery  (Fio^.  24,  8), 
arising  from  the  interosseous,  a  branch  of  the  ulnar  ar- 
tery, reaches  the  back  of  the  arm  by  passing  between  the 
radius  and  ulna  above  the  interosseous  membrane.  It 
appears  between  the  supinator  brevis  and  extensor  ossis 
metacarpi  pollicis  (usually),  giving  muscular  branches  to 
the  extensor  muscles  and  a  recurrent  branch  to  the  elbow- 
joint,  and  terminates  by  joining  the  posterior  carpal  arte- 
ries and  also  the  terminal  branch  of  the  anterior  inter- 
osseous artery^  which  will  be  found  to  reach  the  back  of  the 
arm  by  piercing  the  interosseous  membrane  immediately 
above  the  lower  end  of  the  radius.  The  recurrent  branch 
runs  upon  the  supinator  brevis  to  the  outer  and  back  part 
of  the  elbow,  where  it  anastomoses  with  the  superior  pro- 
funda and  other  articular  branches. 

The  Posterior  Interosseous  Nerve  (Fig.  23,  9)  is  a 
division  of  the  musculo-spiral,  which  has  been  already  seen 
to  divide  on  the  outer  side  of  the  space  in  front  of  the 
elbow  and  beneath  the  supinator  longus.  The  posterior 
interosseous  nerve  can  now  be  traced  running  obliquely  in 
the  fibres  of  the  supinator  brevis,  and  at  its  lower  border 
breaking  up  into  muscular  branches  and  an  articular  branch 
to  the  wrist.  The  muscular  branches  suppl};-  the  extensor 
carpi  radialis  brevior,  extensor  communis  digitorum,  ex- 
tensor minimi  digiti,  the  three  special  extensors  of  the 
thumb  and  the  indicator  ;  and  the  supinator  brevis  is  sup- 
plied by  a  branch  or  two  as  the  nerve  i^asses  through  it, 
and  must  be  divided  to  see  them.  The  articular  branch  to 
the  wrist  reaches  the  interosseous  membrane  between  the 
extensors  of  the  first  and  second  phalanges  of  the  thumb 
and  runs  to  the  back  of  the  carpus,  where  a  ganglionic 
enlargement  may  sometimes  be  found. 

The  Radial  Artery  at  the  wrist  (Fig.  24,  18). — After 
leaving  the  front  of  the  lower  end  of  the  radius  (pp.  47-8) 
the  radial  artery  lies  against  the  external  lateral  ligament  of 
the  wrist-joint,  and  beneath  the  extensors  of  the  metacarpal 
bone  and  first  phalanx  of  the  thumb.  It  then  winds  to  the 
back  of  the  carpus,  to  the  interval  between  the  metacarpal 
bones  of  the  thumb  and  forefinger,  where  it  is  crossed  hy 
the  extensor  of  the  second  phalanx  of  the  thumb  [it  can 
be  felt  in  the  tabatiere  (p.  80)],  and  lastly  passes  into  the 
palm  of  the  hand  between  the  two  heads  of  the  abductor 
indicis  (first  dorsal  interosseous  muscle). 
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Fig.  24. 


The  Branches  (Fig.  24)  of  the  radial  arteiy  at  the  wrist 
very  commonl}'  ^'^I'y?  but  should  be  five  in  number. 

1.  The  Posterior  carpal 
(17)  is  a  small  branch  which 
runs  transversely  close  upon 
the  bone  immediately  below 
the  annular  ligament,  to  join 
the  posterior  carpal  branch 
of  the  ulnar  and  form  an 
arch.  From  this,  two  dor- 
sal interosseous  arteries  are 
given,  which  run  on  the  third 
and  fourth  interosseous  mus- 
cles, and  receive  the  perfo- 
rating arteries  which  appear 
between  their  heads  of  ori- 
gin. 

2.  The  Metacarpal  (20)  is 
the  first  dorsal  interosseous 
artery,  and  closely  resembles 

Arteries  of  the  Back  of  the  Forearm 
(drawn  by  G.  E.  L.  Pearse). 

1.  Inferior  profunda. 

2.  Superior  profunda. 

3.  Ulnar  nerve. 

4.  Musculo-spiral  nerve. 

5.  Anastomotica  magna. 

6.  Recurrent  interosseous  artery. 
7;  Descending  interosseous  artery. 

8.  Posterior  interosseous  artery. 

9.  Extensor  secundi  internodii  pollicis. 

10.  Anterior  interosseous  artery. 

11.  Extensor  indicis. 

12.  Extensor  ossis  metacarpi  and  primi 

internodii  pollicis. 

13.  Extensor  carpi  ulnaris. 
l-l.  Extensor  carpi  radialis  longior  and 

■brevier. 

15.  Extensor   communis  digitorum   and 

indicis. 

16.  Extensor  secundi  internodii  pollicis. 

17.  Posterior  carpal  artery. 

18.  Kadial  artery. 

19.  Extensor  minimi  digiti. 

20.  Metacarpal  artery. 
22.  Art.  dorsalis  indicis. 

21.  Art.  dorsalis  pollicis. 
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the  others.  It  runs  on  the  second  interosseous  muscle,  and 
at  the  root  of  the  fingers  often  joins  the  digital  branch  from 
the  front  of  the  hand. 

3  and  4.  The  Dorsales  pollicis  (24)  are  two  small  arteries 
which  are  distributed  on  the  metacarpal  bone  of  the  thumb  ; 
one  is  often  wanting. 

Fig.  25. 


H16(7       15     13 


A  Section  throdqh  the  Middle  »f  th 

1.  Anterior    interosseous    vessels    and 

nerve. 

2.  Radial  vessels  and  nerve. 

3.  Pronator  teres. 

4.  Supinator  longus. 

5.  riexor  carpi  radialis. 

6.  Supinator  brevis. 

7.  Flexor  sublimis  digitorum. 

8.  Extensores  carpi  radialis  longior  and 

brevior. 


E  Eight  Forearm  (altered  from  BC'raud). 
9.  Flexor  carpi  ulnaris. 

10.  Extensor  ossis  metacarpi  pollicis. 

11.  Ulnar  vessels  and  nerve. 

12.  Extensor  communis  digitorum. 
l.S.  Flexor  profundus  digitorum. 

14.  Extensor  carpi  ulnaris. 

15.  Median  nerve. 

16.  Posterior  interosseous  vessels    and 

nerve. 

17.  Extensor  secundi  internodii  pollicis. 


The  Dorsalis  indicis  (22)  is  a  similar  branch,  which  runs 
along  the  metacarpal  bone  of  the  index  finger.  This  is  fre- 
quently replaced  by  a  large  artery  which  runs  along  the 
metacarpal  bone  and  divides  into  branches  to  the  forefinger 
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and  thumb,  being  in  fact  the  radialis  indicis,  a  branch  of 
the  radial  in  the  palm,  arising  earlier  than  usual. 

The  Posterior  carpal  branch  (Fig.  24,  17)  of  the  ulnar 
arterj'  will  be  found  appearing  beneath  the  extensor  carpi 
ulnaris,  and  having  completed  the  arch  formed  by  the  pos- 
terior carpal  of  the  radial,  it  ends  in  a  branch  to  the  ulnar 
side  of  the  fifth  metacarpal  bone. 

The  Posterior  Annular  Ligament  (Fig-  21,  15)  has 
six  subdivisions,  which  should  be  carefully  examined  and 
compared  with  the  grooves  on  the  bones.  The  first  division 
corresponds  to  the  groove  on  the  outer  side  of  the  styloid 
process  of  the  radius,  and  transmits  the  tendons  of  the 
extensor  ossis  metacarpi  pollicis  and  extensor  primi  inter- 
nodii  pollicis ;  the  second  division  corresponds  to  the  groove 
on  the  inner  side  of  the  styloid  process  and  transmits  the 
tendons  of  the  extensores  carpi  radiales,  longior  and  bre- 
vior :  the  third  division  is  placed  obliquely,  and  corres- 
ponds to  the  oblique  groove  on  the  back  of  the  radius ;  it 

Fig.  26. 


A  Section  OF  the  Right  Wktst  [in  pronation]  between  the  Rows  of  Carpal  Bones  ; 
THE  Skin  being  removed  (drawn  by  G.  E.  L.  Peavse). 

1.  Tendons  of  extensor  communis  digi-        10.  Radial  nerve. 


forum. 

2.  Tendon  of  extensor  secundi  interno- 

dii  pollicis. 

3.  Tendon  of  extensor  minimi  digiti. 

4.  Tendons  of  extensor  carpi  radialis 

longior  and  brevior. 

5.  Extensor  carpi  ulnaris. 

6.  Radial  vessels. 

7.  Portion  of  abductor  minimi  digiti. 

8.  Tendons  of  extensor  ossis  metacarpi 

and  primi  internodii  pollicis. 

9.  Ulnar  nerve. 


11.  Ulnar  vessels. 

12.  Tendon  of  flexor  carpi  radialis. 

13.  Tendons  of  flexor  sublimis  and  pro- 

fundus. 

14.  Tendon  of  flexor  longus  pollicis. 

15.  Tendon  of  palraaris  longus. 

16.  Median  nerve. 
s.  Scapboid  bone. 
L.  Lunar  bone. 

c.  Cuneiform  bone. 
P.  Pisiform  bone. 


86  LIGAMENTSOFTHEARM. 

transmits  the  tendon  of  the  extensor  seciindi  intei'nodii 
poUicis:  the  fourth  division,  corresponding  to  the  broad 
groove  on  the  radius,  transmits  the  tendons  of  the  extensor 
communis  digitorum  and  of  the  extensor  indicis ;  the  fifth 
division  corresponds  to  a  very  slight  groove  on  the  edge  of 
the  radius  (or  is  placed  between  the  bones),  and  transmits 
the  tendon  of  the  extensor  minimi  digiti ;  the  sixth  division 
corresponds  to  the  groove  at  the  back  of  the  stj^oid  pro- 
cess of  the  ulna,  and  transmits  the  tendon  of  the  extensor 
carpi  ulnaris.  Thus  five  divisions  correspond  to  grooves 
on  the  radius  and  one  to  that  on  the  ulna,  and  they  may  be 

R  U 

remembered  by  the  formula  2  2121  :  1.  (Fig.  26). 

The  dorsal  interosseous  muscles,  four  in  number,  have 
been  dissected  with  those  of  the  palm  of  the  hand  (p.  64). 

Ligaments  op  the  Scapula. 

The  muscles  about  the  scapula  are  to  be  followed  to  their  exact 
insertions  and  cut  short ;  the  deltoid  and  the  remains  of  the  trapezius 
must  be  carefully  removed  in  order  that  the  ligaments  of  the  scapula 
and  clavicle  may  be  seen. 

The  Acromio-Clavicular  Articulation  (Fig.  2T)  is 
a  simple  arthrodial  joint,  though  occasionally  there  is  a 
fibro-cartilage  developed  in  it,  dividing  the  synovial  cavity 
into  two  parts. 

The  Superior  acromio-clavicular  ligament  (Fig.  2Y,  i), 
is  a  quadrilateral  baud  of  short  strong  fibres  more  or  less 
connected  with  the  fibres  of  the  trapezius  and  deltoid.  It 
is  in  realit}^  continuous  with  the  inferior  acromio-clavicu- 
lar ligament^  which  is  similar  in  shape  but  placed  below 
the  joint. 

The  Coraco-Clavieular  Ligament  (Fig.  27,  2),  is 
really  but  one  ligament  twisted  upon  itself  so  as  to  pre- 
sent two  surfaces,  to  which  the  names  Conoid  and  Trape- 
zoid have  been  given  ;  if  the  spine  of  the  scapula  has  been 
divided,  this  twisted  arrangement  can  be  readily  undone. 

The  Conoid  ligament  is  the  more  posterior  portion,  and 
resembles  a  cone  with  the  base  upwards.  It  is  attached  to 
the  posterior  and  inner  part  of  the  base  of  the  coracoid 
process  beloiv,  and  to  the  tubercle  on  the  under  surface  of 
the  clavicle  and  part  of  the  adjacent  bone  above. 

The  Trapezoid  ligameyit  might  be  more  suitably  called 
rhomboid    from   its    shape.      It    is    a   quadrilateral   band 
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Fig.  27. 


of  fibres  attached  to  the  line  on  the  posterior  part  of  the 
upper  surface  of  the  coracoid  process  below,  and  to  the  line 
leading  to  the  tubercle  on  the 
under  surface  of  the  clavicle 
above.  It  is  anterior  and  ex- 
ternal to  the  conoid  ligament." 

The  Coraeo-Aeromial 
liigament  (Fig.  27,  3)  is  a 
triangular  band  attached  to 
the  outer  side  of  the  coracoid 
process,  and  by  its  smaller 
end  to  the  tip  of  the  acromion 
process,  and  is  often  divided 
into  two  portions.  It  arches 
above  the  shoulder-joint  and 
prevents  dislocation  upwards. 

The  Transverse  Liga- 
ment (Fig-  27,  4)  is  a  short 
band  converting  the  supra- 
scapular notch  into  a  hole, 
and  giving  origin  to  part  of 
the  omo-h^'oid  inuscle.  The 
supra-scapular  artery  goes 
over  the  ligament,  but  the 
nerve  beneath  it. 

The  movements  between 
the  scapula  and  clavicle  are 
very  slight,  but  the  two  bones 
move  freel}'^  together  upon 
the  thorax,  the  sterno-clavi- 
cular joint (vide  side  of  neck), 
admitting  of  movement  in 
every  direction.  The  sca- 
pula is  raised  by  the  trapezius  (upper  part),  levator  anguli 
scapulas  and  rhomboidei  muscles;  being  again  depressed  by 
the  weight  of  the  arm,  assisted  probably  by  [the  pectoralis 
minor]  the  lower  fibres  of  the  trapezius  and  (indirectly)  by 
the  latissimus  dorsi.  It  is  drawn  forward  by  the  serratus 
magnus  and  backward  by  the  rhomboidei.  The  rotation 
of  the  scapula  upon  the  ribs,  by  which  the  arm  is  raised 
beyond  a  right  angle  with  the  trunk,  is  due  to  the  trapezius 


LlUAMENTS  OF  THE  ScAPlTr.A  AND  SnOUI,- 

DER- Joint  (from  Wilson). 

1.  Superior    acromio-clavioular      liga- 

meat. 

2.  Coraco-clavLcular    ligament    (trape- 

zoid). 

3.  Coraeo-acromial  ligament. 

4.  Transverse  ligament. 

5.  Capsular  ligament. 

6.  Coraeo-liumeral  ligament. 

7.  The  long  tendon,  of  the  biceps  issuing 

from   the   capsular    ligament   and 
entering  the  bicipital  groove. 


'  The  j'elation  of  the  ligaments  may  be  remembered  by  the  letters 
a  e  in  trapezoid,  which  i.s  anterior  and  external  to  the  conoid. 
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and  to  the  strong  lower  fibres  of  the  serratus  magnus ;  the 
upper  fibres  of  the  latter  muscle  and  the  pectoralis  minor 
acting  in  the  opposite  direction. 

The  Shoulder-Joint. 

The  muscles  surrounding  the  shoulder  are  to  be  carefully  removed, 
those  which  are  inserted  into  the  tubercles  of  the  humerus  being  dis- 
sected as  close  to  the  capsular  ligament  as  possible  without  injuring 
it,  and  then  cut  short. 

The  shoulder  is  an  enarthrodial  or  ball-and-socket  joint, 
and  has  therefore  a  capsular  ligament.  It  is  surrounded 
and  strengthened  by  the  following  muscles :  above  by  the 
supra-spinatus,  below  by  the  long  head  of  the  triceps,  in 
front  by  the  subscapvilaris,  and  behind  by  the  infra-spinatus 
and  teres  minor. 

The  shouldei'-joint  admits  of  the  following  movements : 
flexion,  extension,  abduction,  adduction,  rotation,  and  cir- 
cumduction. The  humerus  is  y^e^ecZ  upon  the  scapula  by 
the  weight  of  the  limb,  by  the  action  of  the  pectoralis  major, 
latissimus  dorsi,  and  two  teres  muscles,  and  slightly  by  the 
triceps.  It  is  extended  by  the  deltoid  and  supra-spinatus, 
abducted  by  the  deltoid,  and  adducted  by  the  pectoralis 
major  and  coraco-brachialis  muscles.  Rotation  of  the 
humerus  upon  the  glenoid  cavity  is  produced  outwards  by 
the  infra-spinatus  and  teres  minor,  inwards  by  the  sub- 
scapularis,  teres  major,  latissimus  dorsi,  and  pectoralis 
major  muscles.  The  last  two  muscles  are  antagonistic  in 
the  fact  that  the  pectoralis  major  draws  the  arm  across  the 
chest  after  rotating  it,  whilst  the  latissimus  dorsi  draws  it 
behind  the  back. 

The  Capsular  Ligament  (Fig.  2T,  5)  is  seen  to  be 
loose,  allowing  partial  dislocation  of  the  humerus  now  that 
all  the  muscles  are  divided,  and  rough,  owing  to  the  inser- 
tion of  some  of  the  muscles  of  the  scapula  into  it.  [When 
the  humerus  is  half  abducted,  the  capsular  ligament  is  so 
greatly  relaxed,  that  after  removal  of  the  muscles,  the  two 
bones  can  be  separated  and  moved  over  each  other  with 
great  facilit}^;  but  when  the  humerus  is  wholly  adducted 
the  upper  fibres  of  the  ligament,  which  are  now  tense,  hold  it 
firmly  next  the  glenoid  cavity,  and  when  wholly  abducted 
the  lower  fibres  do  the  same.]  There  is  frequently  an  open- 
ing on  its  inner  side  b}^  which  the  bursa  of  the  subscapularis 
communicates  with  the  articular  cavity.   It  is  attached  above 
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to  the  outer  maroiu  of  the  glenoid  cavit}'  of  the  scapula,  and 
below  to  the  anatomical  neck  of  the  humerus,  and  is  pierced 
at  its  lower  margin  b^-  the  long  tendon  of  the  biceps.  It  is 
thickened  in  front  b}"  a  band  of  fibres  attached  to  the  root 
of  the  coracoid  process  and  called  the  Coraco-humeral 
ligament. 

The  tendon  of  the  biceps  is  to  be  followed  into  the  arti- 
culation by  laying  open  the  capsular  ligament,  when  it  will 
be  found  to  be  surrounded  by  a  tube  of  synovial  membrane 
and  having  become  flattened,  to  be  attached  to  the  glenoid 
ligament  and  upper  part  of  the  glenoid  cavity.  [This  tube 
can  be  well  seen  before  the  capsule  is  opened  if  the  scapula 
be  moved  on  the  humerus  by  traction  on  the  tendon,  when 
the  tube  will  be  everted.] 

The  Glenoid  liigament  is  a  fibrous  ring  continuous 
with  the  tendon  of  the  biceps  and  surrounding  the  glenoid 
cavit}^,  which  it  therefore  deepens. 

There  is  a  single  Synovial  Membrane  in  the  shouldei-- 
joint,  which  is  reflected  over  the  articular  surfaces  and 
capsular  ligament;  it  forms  a  tube  around  the  tendon  of  the 
biceps  which  is  prolonged  into  the  bicipital  groove. 

The  Elbow-Joint. 

The  muscles  about  the  elbow  are  to  be  removed,  and  great  care 
must  be  taken  in  detaching  the  supinator  brevis  not  to  remove  or 
damage  the  external  lateral  and  the  orbicular  ligaments.  Beneath 
the  triceps  close  to  the  joint  may  be  found  a  little  slip  of  muscular 
fibre  attached  to  the  lower  end  of  the  humerus  and  the  back  of  the 
joint;  this  is  the  subanconeus,  which  is  however  often  wanting  or 
but  slightly  developed.  All  the  muscles  of  the  forearm  and  hand 
should  now  be  removed  to  facilitate  the  examination  of  the  wrist,  etc. 
In  removing  the  deep  muscles  of  the  forearm  care  must  be  taken  not 
to  injure  the  interosseous  membrane  [and  the  oblique  ligament]. 

The  articulation  of  the  humerus  and  ulna  is  9,  good  ex- 
ample oi ginglymus^  or  hinge-joint,  and  therefore  has  lateral 
ligaments ;  tbe  articulation  of  the  upper  end  of  the  radius 
is  an  example  of  diarilirosia  rotatoriua.,  the  head  being  sur- 
rounded by  a  ring  partly  of  boiie  and  partly  of  ligament ; 
and  the  articulation  between  the  head  of  the  radius  and 
"the  outer  condyle  of  the  humerus  is  an  example  of  simple 
arlhrodia.  The  ligaments  of  the  elbow  are  united  together, 
and  form  one  general  capsule,  but  may  be  divided  into 
anterior,  posterior,  external  lateral,  and  internal  lateral. 

8* 
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Fig.  28. 


The  elbow-joint  has  in  front  the  brachialis  anticus  with 
the  brachial  arteiy  and  median  nerve ;  behind  are  the 
triceps  and  anconeus  muscles.  To 
the  inner  side  are  the  muscles 
arising  from  the  internal  condyle, 
and  the  ulnar  nerve  with  the  inferior 
profunda  artery  lies  upon  the  in- 
ternal lateral  ligament.  Externally 
the  muscles  arising  from  the  ex- 
ternal condyle  with  the  musculo- 
spiral  nerve  and  superior  profunda 
artery  are  in  relation,  and  the  supi- 
nator brevis  is  closely  connected 
with  the  external  lateral  ligament. 

The  forearm  is  fiexed  by  the 
biceps,  brachialis  anticus  [and 
supinator  longus],  and  indirectly 
by  the  flexors  of  the  wrist  and 
fingers.  It  is  extended  by  the  triceps 
and  anconeus,  and  indirectly  by  the 
extensors  of  the  wrist  and  fingers. 
Rotation  of  the  radius  upon  the 
ulna  and  humerus,  and  consequently 
pronation  and  supination  of  the 
hand  are  produced  as  follows, — 
Pronation  by  the  pronator  quadra- 
tus,  pronator  teres  [and  supinator 
longus],  supination  by  the  biceps, 
supinator  brevis,  and  [very  feebly 
by  the]  supinator  longus. 

The  Anterior  ligament  (Fig. 

28,  i)  is  a  broad  membrane  attached 

to  the  humerus  immediately  above 

the  coronoid  fossa,  and  to  the  edge 

of  the  coronoid  process  of  the  ulna, 

and  pai'tl}^  to  the  orbicular  ligament. 

The  Posterior  ligament  (Fig.  29,  8)  is  thin  and  loose, 

fine]  is  attached  to  the  margin  of  the  olecranon  fossa  of 

the  humerus,  and  to  the  edge  of  the  olecranon  process  of 

the  ulna. 

The  Internal  lateral  ligament  (Fig.  28,  2)  is  tri-^ 
angular,  the  apex  being  attached  to  the  prominent  internal 
eppdylp,  and  the  base  being  fvttached  all  along  the  inner 
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JoiNT ;   inner   side   (from 
Wilson). 

1.  Anterior  ligament. 

2.  Internal  lateral  ligament. 

3.  Orbicular  ligament. 

4.  Oblique  ligament. 

5.  Interosseous  ligament. 

6.  Internal    condyle    of    the 

humerus,  which  conceals 
fhe  posterior  ligament. 
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margins    of  tlie   coronoid   nnd   olecranon 
bridging  across  the  notch  between  them. 

External  Lateral  Liga- 
ment (Fig.  29,  4)  is  a  short 
thick  band  attached  to  the  outer 
condyle,  and  radiating  slightly 
at  its  attachment  to  the  upper 
border  of  the  orbicular  ligament 
of  the  radius. 

The  Synovial  Membrane 
will  be  seen  b}^  removing  the 
anterior  ligament,  and  will  be 
found  to  be  reflected  between 
the  humerus,  radius,  and  ulna, 
and  also  into  the  small  joint 
between  the  head  of  the  radius 
and  the  lesser  sigmoid  cavity. 
The  articular  surfaces  of  all  the 
bones  are  encrusted  with  car- 
tilage, but  occasionally  those  of 
the  coronoid  and  olecranon  pro- 
cesses are  separated  by  a  groove 
across  the  bottom  of  the  sigmoid 
cavity. 


processes,  and 


Fig.  29. 


Radio-Ulnar  Articulations. 

Superior  (Fig.  29,  5).— This 
is  a  part  of  the  elbow-joint,  and 
consists  of  the  Orbicular  liga- 
ment, a  strong  flat  band  of  fibres 
which  is  attached  to  the  extrem- 
ities of  the  lesser  sigmoid  cavity, 
and  gives  insertion  to  the  ex- 
ternal lateral  ligament  of  the 
elbow,  which  must  be  removed 
to  see  the  orbicular  ligament 
satisfactoril3^ 

Middle  '(Fig.  28,  5)— The 
Interosseous  ligament  or  mem- 
brane is  the  great  bond  between 
the  shafts  of  the  bones  of  the  fore- 
arm, its  fibres  running  obliquel}^ 
downwards  from  the  radius  to  the  ulna.  It  is  attached  to 
the  sharp  interosseous  boi'ders  of  both  bones  in  all  their 


Exter:nal   View  of  tre   Elbow- 
Joint  (from  Wilson). 

1.  Humerus. 

2.  Ulna. 

3.  Kadius. 

4.  External    lateral    ligament    ia- 

serted  inferiorly  into  (5)  the 
orbicular  ligament. 

6.  Posterior  extremity  of  tlie  or- 

bicular ligament,  spreading 
out  at  its  insertion  into  the 
ulna. 

7.  Anterior  ligament,  scarcely  ap- 

parent in  this  view  of  the 
articulation. 

8.  Posterior  ligament,  thrown  into 

folds  by  the  extension  of  the 
joint. 
[9.  Interosseous  membrane.] 
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lower  part,  a  space  being  left  between  the  bones  above, 
through  which  the  posterior  interosseous  vessels  go.  The 
membrane  has  a  large  opening  in  it  near  the  lower  part  for 
the  anterior  interosseous  arter}',  and  one  or  two  smaller 
ones  for  its  branches. 

The  Round  or  oblique  ligament  (Fig.  28,  4)  is  very  rarely 
seen,  but  is  a  band  attached  to  the  outer  side  of  the  coro- 
noid  process  of  the  ulna  and  to  the  radius  below  the 
bicipital  tubercle.  Its  direction  is  therefore  the  reverse  of 
that  of  the  interosseous  membrane. 

Inferior  (Fig.  30,  2)  is  formed  by  an  inter-articular 
fibro-cartilage  (which  will  be  seen  when  the  joint  is 
opened),  and  by  anterior  and  j^osterior  ligaments,  which 
are  short  fibrous  bands  passing  between  the  extremities  of 
the  radius  and  ulna. 

The  Wrist-Joint. 

This  is  a  hinge-joint,  capable  of  considerable  lateral 
movement,  and  has  anterior,  posterior,  and  two  lateral 
ligaments. 

The  wrist-joint  has  in  front  the  radial  artery,  the  tendons 
of  the  flexor  longus  pollicis,  flexor  carpi  radialis,  palmaris 
longus,  flexor  sublimis  and  profundus  with  the  median 
nerve,  ulnar  artery  and  nerve,  and  flexor  carpi  ulnaris. 
To  the  outer  side,  the  tendons  of  the  extensor  ossis  meta- 
carpi  and  primi  internodii  pollicis  with  the  radial  nerve. 
Behind  the  extensor  carpi  radialis  longior  and  the  brevior, 
extensor  secundi  internodii  pollicis,  extensor  communis 
digitorum,  extensor  indicis,  extensor  minimi  digiti,  and  the 
extensor  carpi  ulnaris  (Fig.  26,  p.  85). 

The  Anterior  and  Posterior  Ligaments  (Fig.  30,  3) 
are  broad  bands  attached  to  the  front  and  back  of  the 
lower  end  of  the  radius,  and  to  the  front  and  back  of  the 
first  row  of  carpal  bones,  being  united  with  the  ligaments 
of  the  carpus. 

The  External  Lateral  Ligament  (Fig.  30,  4)  is  a 
thick  band  attached  to  the  styloid  process  of  the  radius 
and  to  the  outer  side  of  the  scaphoid  and  trapezium. 

The  Internal  Lateral  Ligament  (Fig.  30,  5)  is  longer 
than  the  external,  and  is  attached  to  the  styloid  process  of 
the  ulna  and  to  the  upper  surface  of  the  cuneiform  bone. 

The  Bones  of  the  Carpus  (Fig.  30,  6)  are  bound  to- 
gether by  vertical  and  transverse  dorsal  and  palmar^  and 
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Fig.  30. 


at  each  side  b}'  slender  lateral  ligaments,  which  will  not 
repa^^  a  special  dissection ;  also  by  interosseous  ligaments 
which  bind  together  the  several 
bones  of  each  row  (except  the 
pisiform  which  has  a  separate  cap- 
sular ligament),  which  will  be  seen 
when  the  joints  are  opened. 

The  Metacarpal  Bones  (Fig. 
30,  S)  (with  the  exception  of  the 
first)  are  connected  with  the  second 
row  of  the  carpns  b}^  dorsal  and 
palmar  ligaments,  and  the  four 
metacarpal  bones  are  joined  to- 
gether by  transverse  dorsal  and 
palmar  ligaments. 

The  first  metacarpal  bone  has  a 
separate  capsular  ligament  con- 
necting it  with  the  trapezium,  this 
joint  being  enarthrodial  (Fig.  30, 
9).  'The  bones  of  the  carpus  and 
metacarpus  are  capable  only  of  a 
slight  gliding  or  artlirodial  move- 
ment with  the  exception  of  the  me- 
tacarpal bone  of  the  thumb,  which 
is  capable  of  flexion,  extension, 
adduction,  abduction,  and  circum- 
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Lower  part  of  the  interosseous  mem- 
brane. 

Anterior  inferior  radio-ulnar  liga- 
ment. 

Anterior  ligament  of  tlie  wrist-joint. 

External  lateral  ligament. 

Internal  lateral  ligament. 

Palmar  ligaments  of  the  carpus. 

Pisiform  bone,  with  its  ligament. 

Ligaments  connecting  the  second  row 
of  carpal  bones  with  the  metacar- 
pals, and  the  metacarpals  with 
each  other. 

Capsular  ligament  of  the  carpo-meta- 
carpal  articulation  of  the  thumb. 

Anterior  ligament  of  the  metacar- 
po-phalangeal  articulation  of  the 
thumb. 

One  qf  the  lateral  ligaments  of  that 
articulation. 


12.  Anterior  ligament  of  the  metacarpo- 

phalangeal articulation  of  the  in- 
dex finger  ;  this  ligament  has  been 
removed  in  the  other  fingers. 

13.  Lateral  ligaments  of  the  same  articu- 

lation ;    the    corresponding    liga- 
ments are  seen  in  the  other  articu- 
lations. 
1-1.  Transverse  ligament  connecting  the 
heads  of  the  metacarpal  bones. 

15.  Anterior  and  one  latei'al  ligament  of 

the  phalangeal  articulation  of  the 
thumb. 

16.  Anterior  and  lateral  ligaments  of  the 

phalangeal  articulations  of  the  in- 
dex finger;  the  anterior  ligaments 
are  removed  in  the  other  fingers, 
but  the  lateral  ligaments  remain. 
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duction.  The  movements  of  the  wrist  are  due  to  the 
actions  of  the  flexors  and  extensors  of  the  carpus  and 
phalanges. 

The  synovial  membranes  of  the  wrist  are  to  be  opened  by  the  fol- 
lowing incisions  on  the  dorsal  aspect  of  the  hand ;  one  between  the 
lower  ends  of  the  radius  and  ulna  (care  being  taken  not  to  divide  the 
fibro-cartilage),  and  three  transverse  incisions  carried  between  the 
lower  end  of  the  radius  and  the  carpus,  the  two  rows  of  carpal 
bones  and  the  carpus  and  metacarpus  respectively.  The  articula- 
tions of  the  pisiform  bone  and  of  the  first  metacarpal  bone  are  also 
to  be  opened. 

The  Synovial  Mem- 
branes of  the  Wrist  (Fig. 
31)  are  five  in  number.  The 
1  st  or  memhrana  sacciformis 
is  between  the  lower  ends  of 
the  radius  and  ulna,  and 
extends  between  the  ulna 
and  the  ti'iangular  fibro-car- 
tilage ;  the  2d  is  betwen  the 
radius  and  under  surface  of 
the  triangular  fibro-cartilage 
above,  and  the  three  outer 
bones  of  the  first  row  of  the 
carpus  below ;  the  3d  is  be- 
tween the  first  and  second 
rows  of  carpal  bones,  passing 
between  the  several  bones  as 

THE  Five  Stnovial  Membranes  op  the 
jm  Wilsou). 

10,  10.  Bases  of   the  other  metacarpal 
bones. 

S.  Scaphoid  bone. 

L.  Semilunar. 

G.  Cuneiform;  interosseous  ligaments 
are  seen  passing  between  these 
tliree  bones. 

P.  Pisiform. 

T.  Trapezium. 

2  T.  Trapezoid. 

M.  Os  Magnum. 

U.  Unciform ;  interosseous  ligaments 
are  seen  connecting  the  os  mag- 
num with  the  trapezoid  and  unci- 
form. 


Diagram  showing  the  Disposition  of 
Wrist  (fr 

1.  Membrana  sacciformis  [or  synovial 

membrane  between  the  radius  and 
ulna,  and  the  inter-articular  fibro- 
cartilage]. 

2.  Second  synovial  membrane. 

3.  3.  Third   or    large    synovial    mem- 

brane. 

4.  Synovial    membrane    between    the 

pisiform  and  cuneiform  bones. 

5.  Synovial  membrane  of  the  metacar- 

pal articulation  of  the  thumb. 

6.  Lower  extremity  of  the  radius. 

7.  Lower  extremity  of  the  ulna. 

8.  Inarticulate  fibro-cartilage. 
S.  Base  of  the  metacarpal  bone  of  the 

thumb. 
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"well ;  it  is  prolonged  between  the  bones  of  the  second  row 
to  the  metacarpal  bones,  and  is  reflected  over  the  bases  of 
the  four  inner  bones  as  well  as  between  them ;  the  4th  is 
between  the  cuneiform  and  pisiform  bones ;  the  5th  between 
the  trapezium  and  the  metacarpal  bone  of  the  thumb. 

The  Triangular  fibro-cartilage  (Fig.  31,  8)  is  best 
seen  by  removing  the  carpus  altogether.  It  is  attached  by 
its  base  to  the  margin  of  the  radius,  between  the  surfaces 
for  articulation  with  the  ulna  and  the  carpus,  and  jsasses 
transversely  between  the  lower  end  of  the  ulna  and  the 
carpus,  to  be  attached  by  its  apex  to  the  root  of  the  styloid 
process  of  the  ulna. 

The  Metacarpus  and  Phalanges  (Fig.  30)  are  con- 
nected by  anterior,  posterior,  and  lateral  ligaments. 

The  Anterior  ligaments  are  strong  bands  passing  from 
the  head  of  the  metacarpal  bone  to  the  base  of  the  pha- 
lanx, and  closely  connected  with  the  transverse  metacarpal 
ligament  and  the  sheaths  of  the  tendons. 

The  Posterior  ligament  is  formed  by  an  expansion  of  the 
extensor  tendons. 

The  Lateral  ligaments  are  strong  bands  which  are  at- 
tached to  the  sides  of  the  heads  of  the  metacarpal  bones, 
and  pass  obliquely  to  the  anterior  margins  of  the  phalanges. 

Each  joint  has  a  separate  synovial  membrane. 

The  Phalangeal  Articulations  are  similar  to  those 
between  the  metacarpus  and  phalanges. 

[Articulations  of  the  Yertebr^b  with  each  other  and 
WITH  THE  Ribs. 

The  dissector  of  the  arm  should  now  examine  these  arti- 
culations. For  their  description,  see  the  Ligaments  of 
the  Vertebra.] 


PART   II. 

DISSECTION  OF  THE  LEG. 


The  Student  is  requested  to  read  the  "  Introduction^'  before  com^ 
mencing  the  dissection,  unless  he  has  done  so  previously. 

Before  beginning  the  actual  dissection,  the  student 
should  make  himself  fully  acquainted  with  the  external 
configuration  of  the  part  and  the  relations  which  super- 
ficial appearances  bear  to  deeper  structures.  If  he  has 
already  dissected  this  region,  he  should  also  make  the 
incisions  necessary  to  expose  the  several  arteries  in  the 
positions  in  which  they  are  usually  tied,  according  to  the 
directions  which  accompany  the  description  of  each  vessel, 
taking  care  not  to  disturb  the  tissues  unnecessarily,  and 
to  stitch  up  the  incisions  without  delay. 

External  appearances. — The  fold  of  the  groin  sepa- 
rates the  abdomen  from  the  thigh,  and  the  finger,  if  car- 
ried along  it,  will  recognize  Pou part's  ligament  stretched 
tightl}^  across  when  the  limb  is  fully  extended.  In  the 
same  position  also  the  front  of  the  thigh  will  be  convex 
owing  to  the  large  extensor  muscles,  but  if  the  knee  be 
slightly  bent  and  the  thigh  abducted,  a  shallow  deiDression 
will  be  seen  immediately  below  the  groin  corresponding  to 
Scarpa's  triangle,  and  Poupart's  ligament  will  be  felt  to 
become  relaxed.  Lymphatic  glands  of  variable  size  can 
be  felt  along,  or  a  little  above,  the  line  of  Poupart's  liga- 
ment; whilst  below  it,  and  more  or  less  in  a  vertical  direc- 
tion, will  be  found  others  which  belong  strictly  to  the 
thigh.  In  the  centre  of  the  hollow  on  the  front  of  the 
thigh  can  be  felt  the  femoral  arterj^,  which  may  be  followed 
for  about  a  third  of  the  length  of  the  thigh  in  a  thin  sub- 
iect.  A  subcutaneous  vein  (saphena)  is  occasionally  to  be 
seen,  when  enlarged,  on  the  inner  side  of  the  limb,  and  the 
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course  of  others  joining  it  is  occasionally  visible.  If  the 
bod}'  should  be  the  subject  of  femoral  hernia,  probably  the 
hernial  tumor  will  be  found  occupying  the  upper  part  of 
the  hollow  in  the  front  of  the  thigh,  and  reaching  more  or 
less  along  the  lower  border  of  Poupart's  ligament.  In 
such  a  case,  if  the  hernial  protrusion  be  returned,  the 
finger  can  be  readily  passed  into  the  enlarged  saphenous 
opening  and  up  into  the  crural  ring  behind  Poupart's 
ligament. 

The  crest  and  anterior  superior  spine  of  the  ilium  will 
be  readily  seen  and  felt,  the  anterior  inferior  spine  less  so, 
on  account  of  the  muscles  covering  it ;  the  spine  and  crest 
of  the  pubes  can  also  be  distinguished.  The  great  trochan- 
ter is  easilj^  recognized  from  three  to  four  inches  below  the 
crest  of  the  ilium,  and  should  be  thoroughly  manipulated 
that  its  relation  to  the  upper  border  of  the  pelvis  and  sur- 
rounding parts  may  be  clearly  appreciated  during  the 
movements  of  the  limb;  and  the  two  sides  of  the  body 
should  be  compared  if  any  morbid  change  about  the  hip  is 
suspected. 

An  important  diagnostic  sign  of  a  health}'-  condition  of 
the  neck  of  the  femur  is  that  when  the  limb  is  rotated  the 
trochanter  describes  part  of  the  arc  of  a  circle^?  which  is 
not  the  case  when  fracture  has  occurred.  When  an  impacted 
fracture  or  absorption  of  the  neck  of  the  femur  has  taken 
place,  the  arc  is  much  smaller  and  the  movement  less  com- 
plete. The  head  of  the  femur  may  be  felt  behind  the  tro- 
chanter when  the  limb  is  rotated,  and  in  a  very  thin  subject 
it  ma}''  be  detected  in  front,  when  the  finger  is  thrust  deeply 
into  Scarpa's  triangle. 

The  condyles  of  the  femur  and  the  patella  are  to  be 
examined,  and  it  should  be  noticed  how  large  a  part  of  the 
articular  end  of  the  femur  is  uncovered  by  the  patella  when 
the  knee  is  flexed.  The  ligament  of  the  patella  and  its 
attachment 'to  the  tibia  are  to  be  noticed,  and  the  finger 
carried  along  the  subcutaneous  surface  of  the  tibia,  the 
shin,  down  to  the  ankle.  The  head  of  the  fibula  is  pro- 
minent, and  the  hand  carried  to  the  back  of  the  knee  will 
recognize  the  outer  and  inner  hamstrings  attached  to  it 
and  to  the  tibia,  and  when  the  knee  is  flexed  may  feel  the 
popliteal  artery  behind  the  joint.  The  lower  third  of  the 
fibula  is  subcutaneous  and  terminates  in  the  prominent 
external  malleolus,  behind  which  the  peroneal  tendons  can 
be  felt.  On  the  inner  side,  the  inner  malleolus  is  to  be 
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examined,  with  tlie  tendons  behind  it  and  the  Achilles 
tendon  attached  to  the  heel. 

The  foot  is  to  be  moved  freely,  when  it  will  be  found  that 
the  amount  of  lateral  motion  in  the  ankle-joint  is  greatest 
when  the  toe  is  thoroughly  pointed  [i.  e.,  the  foot  extended]. 
In  the  same  position  the  broad  upper  articular  surface  of 
the  astragalus  becomes  subcutaneous  and  is  readily  seen 
beyond  the  margin  of  the  tibia. 

In  the  foot,  the  following  points  of  practical  utility 
should  be  thoroughly  recognized ;  first,  on  the  inner  side, 
the  tuberosity  of  the  scaphoid  bone,  to  which  the  tendon 
of  the  tibialis  posticus  may  be  traced,  and  which  is  [one  of] 
the  guides  in  Chopart's  amputation  of  the  foot;  secondly, 
the  slighter  prominence  of  the  internal  cuneiform  bone  ; 
[thirdly,  the  tubercle  on  the]  base  of  the  first  metatarsal 
bone  in  front  of  it,  to  which  the  tendon  of  the  tibialis 
anticus  may  be  traced,  and  which  serves  as  a  guide  in 
Hey's  [and  Lisfranc's]  amputations;  and  [fourthly]  on 
the  outer  side,  the  prominent  base  of  the  fifth  metatarsal 
bone,  which  serves  the  same  purpose.  The  toes  are  com- 
monly much  distorted  owing  to  the  long  pressure  of  ill- 
fitting  shoes,  and  the  metatarso-phalangeal  articulation  of 
the  great  toe  is  not  unfrequently  diseased,  forming  a 
bunion. 

Surgery. — Before  the  subject  is  tied  up  for  the  dissec- 
tion of  the  perineum,  the  student  should  practise  the 
operation  of  introducing  the  catheter. 

In  the  case  of  the  Male  Subject  the  operator  should 
stand  on  the  left  side  of  the  body,  and  having  oiled  a  per- 
fectly smooth  and  clean  staff  or  sound,  should  grasp  tlie 
end  of  the  penis  with  the  left  hand  and  draw  it  upwards  so 
as  to  stretch  the  urethra  whilst  introducing  the  instrument. 
The  sound  is  to  be  held  lightl}'^  in  the  right  hand  [like  a 
pen],  and  is  to  be  passed  at  first  along  the  fold  of  the  groin, 
but  when  it  has  entered  the  urethra  for  a  few  inches  it  is  to 
be  brought  parallel  to  the  median  line  of  the  body.  The 
introduction  of  an,  instrument  is  more  difficult  on  the  dead 
than  on  the  living  body,  owing  to  the  w^ant  of  the  mucous 
secretion  of  the  urethra  and  the  relaxed  condition  of  the 
canal ;  and  it  is  advisable  therefore  to  withdraw  the  instru- 
ment and  oil  it  afresh  if  any  obstruction  should  occur. 

When  an  obstruction  to  entering  the  bladder  occurs,  the 
left  had  should  be  placed  upon  the  perineum  at  the  point 
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to  which  the  staff  has  reached,  and  ma}^  be  made  to  grasp 
the  urethra  and  guide  the  instrument  in  its  right  course. 

When  the  point  of  the  staff  has  passed  the  bulb,  the 
handle  is  to  be  [gradually]  depressed  between  the  thighs, 
and  the  point  of  the  instrument  will  probabl}'^  enter  the 
bladder.  If  it  is  found  impossible  to  depress  the  handle, 
the  student  ma}^  be  certain  that  he  has  failed  to  pass  the 
triangular  ligament,  and  should  be  very  gentle  in  his  mani- 
pulations, or  he  Avill  very  probably  perforate  the  bulb.  By 
a  series  of  very  cautious  efforts,  aided  by  the  left  hand  on 
the  perineum  [or  in  the  rectum],  the  staff  may  at  last  be 
passed,  or  if  an  organic  structure  should  exist,  it  will  be 
necessary  to  use  a  smaller  instrument. 

When  the  handle  of  the  instrument  can  be  depressed 
between  the  thighs,  the  student  may  judge  of  its  having 
entered  the  bladder  by  the  readiness  with  which  it  passed, 
and  by  the  ease  with  which  the  end  of  the  staff  can  be 
rotated  in  the  bladder.  In  all  cases,  however,  it  is  advisa- 
ble for  the  student  to  introduce  his  left  fore-finger  into  the 
rectum,  in  order  to  ascertain  that  the  instrument  is  not  in 
a  false  passage,  and  also  in  order  to  appreciate  the  thick- 
ness of  the  coats  of  the  bladder,  the  size  of  the  prostate, 
and  the  coui'se  the  catheter  would  take  on  the  living  body. 

In  the  Female  Subject  it  will  be  advisable  to  examine 
the  position  of  the  urethra  by  separating  the  labia  before 
attempting  to  introduce  an  elastic  catheter.  It  will  be  seen 
that  the  orifice  of  the  urethra  is  separated  from  the  clitoris 
by  the  space  known  as  the  vestibule,  and  that  it  is  close 
above  the  entrance  to  the  vagina.  To  pass  the  catheter, 
the  student  should  stand  on  the  right  side  of  the  subject, 
and  having  passed  the  left  fore-finger  between  the  thighs 
and  labia,  should  place  it  at  the  anterior  edge  of  the  orifice 
of  the  vagina ;  the  flexible  catheter  being  then  passed  along 
the  fore-finger  can  be  slightly  raised  so  as  to  enter  the 
urethra,  and  will  be  felt  in  its  passage  through  that  canal 
by  the  finger  at  the  orifice  of  the  vagina.  It  will  be  well  to 
practise  the  operation  once  or  twice  with  the  parts  exposed 
to  view,  and  then  to  repeat  it  with  a  cloth  thrown  over  the 
pubes,  as  would  be  done  in  actual  practice. 

The  Perineum. 

The  perineum  is  now  to  be  fully  exposed  by  bringing  the  buttocks 
of  the  subject  to  the  edge  of  the  table,  where  they  are  to  be  raised 
upon  a  block.     The  thighs  are  then  to  be  flexed  upon  the  abdomen, 
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with  the  legs  bent ;  and  the  body  is  to  be  secured  upon  the  table 
with  a  cord  passing  beneath  it  from  one  knee  to  the  other,  a  block 
being  placed  lengthways  between  the  knees  to  keep  them  sufficiently 
apart.  The  staff  is  to  be  retained  in  the  male  urethra,  and  secured 
in  its  place  by  tying  a  loop  of  string  round  the  penis  and  fastening  it 
to  the  handle  of  the  staff. 

External  Appearances. — In  the  male  the  skin  is  of  a 
darker  tint  than  that  of  the  rest  of  the  body,  and  is  more 
or  less  covered  with  hair  [which  should  be  shaved  off].  In 
front  will  be  found  the  scrotum^  containing  the  two  testes, 
and  obscuring  at  present  the  root  of  the  penis  and  deeper 
portion  of  the  urethra.  Behind  the  scrotum  is  the  anus  or 
orifice  of  the  bowel,  and  between  the  two  is  the  true  pe7'i- 
neum  which  will  be  seen  to  be  marked  by  a  median  raphe. 
Around  the  anus  the  skin  is  thrown  into  folds,  which,  if 
enlarged,  form  one  variety  of  external  piles.  By  drawing 
the  anus  slightly  open,  a  white  line  will  be  seen,  marking 
the  junction  of  the  skin  with  the  raucous  membrane,  and 
corresponding  to  the  separation  between  the  internal  and 
external  sphincter  muscles  (Hilton). 

Boundaries  of  the  Perineum. — These  are  the  same 
in  both  sexes,  and  can  be  best  ascertained  by  placing  a 
pelvis,  on  which  the  ligaments  are  preserved,  in  the  same 
position  as  the  subject,  when  the  space  under  examination 
will  be  seen  to  correspond  with  the  inferior  aperture  of  the 
pelvis.  In  front  is  the  symphysis  pubis,  with  the  divergent 
rami  extending  to  the  tuberosities  of  the  ischia,  which 
form  the  lateral  boundaries.  Posteriorly  the  great  sacro- 
sciatic  ligaments  extend  to  the  sacrum,  but  in  the  recent 
subject  the  margin  of  the  glutei  maximi  muscles  overlap 
these  and  reach  to  the  coccyx,  which  is  the  posterior  limit 
of  the  space. 

The  perineum  has  been  generally  considered  to  resemble 
the  heraldic  lozenge,  but  has  more  aptly  been  compared  to 
an  inverted  ace  of  hearts  (Thompson).  The  inferior  aper- 
ture of  the  pelvis  is  larger  in  the  female  than  in  the  male, 
but  considerable  variation  in  the  space  between  the  rami 
of  the  pubes  will  be  found  in  different  individuals. 

The  perineal  space  may  be  conveniently  divided  into 
halves  by  a  line  passing  from  the  anterior  border  of  one 
tuberosity  of  the  ischium  to  the  other;  the  anterior  or 
urethral  half  containing  the  urino-genital  organs,  and  the 
posterior  or  rectal  half  the  lower  extremity  of  the  bowel. 
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[The  antei-ior  half  of  this  lozenge,  /.  e.,  the  space  bounded  by  the 
rami  of  the  ischia  and  pubes,  and  the  imaginary  line  between  the 
tuberosities  of  the  ischia  is  generally  described  as  the  'perineum  ;  and 
the  posterior  half  as  the  anal  region.'\ 

Posterior  Space  in  both  Sexes  [Anal  Region]. 

A  little  cotton-wool  is  to  be  introduced  into  the  rectum,  and  the 
anus  is  then  to  be  carefully  sewn  up,  the  stitches  being  placed  as 
near  the  white  line  mentioned  above  as  possible.  A  transverse 
incision  is  then  to  be  made  in  front  of  the  anus  connecting  the  two 
tuberosities,  and  a  similar  one  across  the  lower  extremity  of  the 
coccyx.  These  are  to  be  joined  by  incisions  carried  round  the  anus 
as  near  the  sutures  as  possible,  and  the  skin  is  to  be  reflected  on  each 
side. 

The  Sphincter  Ani  (external)  (Fig.  32,  i6)  surroniKls 
the  anus  and  is  close  beneath  the  skin.  It  consists  of  two 
sj'mmetrical  halves,  which  are  attached  to  the  tip  of  the 
coQcys.  behind,  and  meet  in  front  of  the  anus  at  the  "  cen- 
tral point  [or  central  tendon]  of  the  perineum."  The 
external  sphincter  controls  the  lower  end  of  the  bowel  and 
is  supplied  hy  the  inferior  heemorrhoidal  nerve,  and  b}^  a 
branch  of  the  fourth  sacral  nerve. 

The  Internal  Sphincter  cannot  be  seen  at  present.  It 
is  merely  a  thickened  band  of  the  unstriped  circular  fibres 
of  the  rectum,  and  differs  thei^efore  in  structure  from  the 
external  sphincter,  which  is  a  voluntary  muscle. 

The  edge  of  the  gluteus  maximus  is  now  to  be  defined,  since  it 
forms  the  boundary  of  the  dissection ;  it  will  be  found  extending 
obliquely  upwards  and  outwards  (in  this  position)  from  the  tip  of  the 
coccyx.  The  fat  filling  the  space  between  the  anus  and  the  edge  of 
the  muscle  is  to  be  carefully  removed  piecemeal,  care  being  taken 
to  preserve  the  inferior  hsemorrhoidal  vessels  and  nerves  which  run 
nearly  transversely  towards  the  boAvel,  and  also  a  little  branch  of  the 
fourth  sacral  nerve  near  the  posterior  part  of  the  space,  or  ischio- 
rectal fossa. 

The  Ischio-reetal  Fossa  (Fig.  32)  is  the  space  on 
each  side  of  the  rectum  bounded  by  the  tuber  ischii  and 
the  gluteus  maximus  muscle.  Its  deep  boundaries  are,  on 
the  inner  side  the  levator  ani  muscle,  which  slings  the 
rectum,  and  has  an  oblique  direction  towards  the  middle 
line ;  and  on  the  outer  side  the  obturator  internus  lying  on 
the  internal  surface  of  the  thyroid  foramen.  Both  these 
muscles  are  covered  by  processes  of  fascia  derived  from  the 
pelvic  fascia;   that  covering  the  obturator  muscle  being 
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called  the  obturator  fascia^  and  that  upon  the  levator  ani 
being  the  anal  fascia  {see  diagram  of  pelvic  fascia),  [Fig. 
129.]  When  the  finger  is  pushed  into  this  space  it  is  pre- 
vented from  entering  the  pelvis  by  the  reflection  of  this 
fascia  upon  the  two  muscles. 

Fig.  32. 


Superficial  Dissection  of  Male 

1.  Inferior  pudendal  nerve. 

2.  Urettii'a. 

3.  External  or  posterior  superficial  pe- 

rineal nerve. 

4.  Crus  penis. 

5.  Superficial  perineal  artery. 

6.  Deep  layer  of  superficial  fascia  (re- 

flected). 

7.  Internal  or  anterior  superficial    pe- 

rineal nerve. 

8.  Accelerator  urinse. 

9.  Muscular  branches  of  pudic  nerve. 
10.  Erector  penis. 


Perineum  (drawn  by  J.  T.  Gray). 

11.  Pudic  artery  and  nerve. 

12.  Deep  perineal  fascia  or  triangular 

ligament. 

13.  Inferior  hsemorrhoidal    artery    and 

nerve. 

14.  Keflection  of  the  deep  layer  of  super- 

ficial perineal  fascia  round  trans- 
versus  perinsei. 

15.  Branch  of  fourth  sacral  nerve. 

16.  Sphincter  ani. 
IS.  Levator  ani. 

20.  Gluteus  maximus. 


On  the  outer  side  of  the  space  and  behind  the  margin  of 
the  pubes  the  pudic  vessels  and  nerves  can  be  felt  inclosed 
in  a  tube  of  fascia,  and  it  is  here  that  the  artery  can  be 
efiectually  compressed  in  cases  of  hemorrhage  after  litho- 
tomy. 
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Surgery The  tissues   in   the  ischio-rectal  fossa   are 

more  or  less  involved  in  the  several  forms  of  fistula  in  ano, 
and  the  sphincter  ani,  together  with  some  of  the  fat  and  a 
small  branch  of  arter}^,  will  be  divided  in  the  ordinary 
oi:)eratiou  for  the  cure  of  that  affection.  In  the  operation 
of  lateral  lithotomy  the  left  ischio-rectal  fossa  is  cut  into, 
and  care  has  to  be  taken  not  to  injure  the  rectum  on  the 
inner,  or  the  pudic  artery  on  the  outer,  side  of  the  space. 

The  Levator  Ani  Muscle  (Fig-  32,  i8)  aiHses  within 
the  pelvis,  being  attached  to  the  back  of  the  os  pubis,  to 
the  spine  of  the  ischium,  and  to  the  pelvic  fascia  between 
those  points.  It  is  now  seen  at  its  insertion  into  the  cen- 
tral line  of  the  perineum,  where  it  meets  its  fellow  of  the 
opposite  side  both  in  front  of  and  behind  the  rectum  ;  it  is 
inserted  also  into  the  side  of  the  rectum  and  into  the 
anterior  surface  of  the  extremity  of  the  coccyx  with  the 
opposite  muscle. 

The  levator  ani  supports  the  pelvic  viscera,  and  when  in 
contraction,  tends  to  prevent  the  expulsion  of  their  con- 
tents. It  may  also  be  considered  as  an  extraordinary 
muscle  of  expiration,  since  it  acts  upon  the  viscera  in 
opposition  to  the  diaphragm.  It  is  supplied  by  the  fourth 
sacral  nerve. 

The  Inferior  Haemorrhoidal  Artery  (Fig.  32,  13) 
arises  from  the  pudic  artery  under  cover  of  the  ischium, 
and  takes  a  nearly  transverse  course  inwards  to  the  anus 
and  lower  end  of  the  rectum,  where  it  anastomoses  with  the 
middle  haemorrhoidal  branch  of  the  internal  iliac.  Vense 
comites  take  the  same  course  as  the  artery,  and  join  the 
pudic  vein. 

The  Inferior  Haemorrhoidal  Nerve  (Fig.  32,  13)  is 
a  branch  of  the  internal  pudic  nerve,  or  may  arise  separately 
from  the  lower  part  of  the  sacral  plexus.  In  the  latter 
case  it  takes  the  same  course  as  the  pudic  nerve  and  is 
contained  in  the  same  sheath  of  fascia.  The  nerve  takes  a 
nearly  transverse  course  in  the  perineum,  lying  super- 
ficially to  the  inferior  hsemorrhoidal  vessels,  and  is  dis- 
tributed to  the  external  sphincter  and  skin  of  the  anus, 
giving  a  branch  forward  to  join  the  superficial  perineal 
nerves. 

The  Perineal  Branch  of  the  fourth  sacral  nerve  is  of 
small  size  and  not  readily  seen.     It  appears  at  the  side  of 


104  THE     MALE    PERINEUM. 

the  coccyx  by  piercing  the  coccygeus  muscle,  and  is  dis- 
tributed to  the  external  sphincter. 

Anterior  Space  in  the  Male  [the  Perineum]. 

The  scrotum  being  drawn  up  with  hooks,  an  incision  is  to  be  made 
in  the  median  line  extending  from  the  central  point  of  the  perineum 
to  within  three  inches  of  the  extremity  of  the  penis.  The  skin  is  to 
be  reflected  to  each  side  and  the  testicles  held  out  of  the  way  with 
hooks. 

The  Superficial  Fascia  of  the  anterior  half  of  the 
perineum  is  divisible  into  two  layers — superficial  and  deep. 

The  supe7~Jicial  layer  of  superficial  fascia  is  continuous 
with  the  fascia  over  the  bod}',  which  it  resembles,  but  is 
peculiar  in  the  scrotum,  since  involuntary  muscular  fibres 
are  developed  in  it,  which  give  it  a  pink  appearance  and 
constitute  the  dartos. 

The  deep  layer  of  su]ierficial  fascia  (Fig.  32,  6,  p.  102)  is 
brought  into  view  by  the  removal  of  the  superficial  layer,  but 
varies  considerabl3'  in  appearance  in  different  subjects,  being 
a  distinct  membrane  in  thin  subjects,  but  not  easil}^  defined 
in  fat  ones.  It  is  continuous  with  the  deep  layer  of  fascia 
of  the  groin,  and  is  attached  on  each  side  to  the  front  of 
the  rami  of  the  pubes  and  ischium  nearly  to  the  tuberosity. 
It  then  makes  a  turn  [posteriorly]  around  the  transversus 
perinsei  muscle  on  each  side  [the  muscle  is  only  seen  after 
the  removal  of  the  fascia]  and  joins  the  deep  perineal  fascia 
or  triangular  ligament.  A  pouch  is  thus  formed  containing 
the  bulb  of  the  urethra  with  its  surrounding  muscles,  ves- 
sels, and  nerves,  and  this  is  divided  into  two  parts  by  an 
incomplete  median  septum.  This  pouch  is  of  importance 
surgically  with  regard  to  extravasation  of  urine.  If  extra- 
vasation should  occur  from  rupture  of  the  bulbous  or  adja- 
cent portion  of  the  urethra,  either  from  external  violence 
or  from  the  unskilful  use  of  a  catheter,  the  urine  is  effused 
into  this  pouch,  and,  being  prevented  by  the  arrangement 
[^.  e.,  attachment]  of  the  fascia  [to  the  rami  of  the  pubes  and 
ischia  from  extending  laterally  on  to  the  thighs,  and  pre- 
vented also  by  the  fascia's  winding  round  the  transversus 
perinasi]  from  running  back  to  the  anus,  it  necessarily 
distends  the  pouch  and  creeps  into  the  scrotum,  [the  h^-po- 
gastrium]  and  the  groin. 
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The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perineal  vessels  and  nerves  dissected  out. 

The  Superficial  Perineal  Artery  (Fig.  32,  5)  is  a 
branch  of  the  internal  puclic,  and  arises  under  cover  of  the 
ramus  of  the  ischium  to  run  forwards  and  inwards.  It 
enters  the  pouch  of  fascia  bj^  piercing  the  lower  border  of 
the  triangular  ligament,  and  then  passes  over  or  under  the 
transversas  perinrei  muscle  to  run  forwards  and  supply  the 
superficial  muscles  of  the  perineum  and  the  integuments 
of  the  scrotum. 

The  Transverse  [Perineal]  Artery  (Fig.  35,  11,  p. 
Ill)  is  a  branch  of  the  internal  pudic  arising  immediately 
in  front  of,  or  with,  the  preceding  vessel.  It  runs  towards 
the  median  line  close  to  the  transversus  muscle,  and  anas- 
tomoses with  the  opposite  artery  and  with  the  neighboring 
branches.  [This  artery  is  always  cut  in  lateral  lithotomy.] 
Veins  corresponding  to  the  arteries  open  into  the  internal 
pudic  vein. 

The  Superficial  Perineal  Nerves  (Fig.  32)  are  two 
in  number,  and  are  branches  of  the  internal  puclic  nerve. 

The  external  or  j^osterior  (3)  nerve  has  a  short  course  in 
the  ischio-rectal  fossa,  where  it  gives  a  branch  to  the  anus. 
It  then  pierces  the  reflection  of  the  deep  layer  of  superfi- 
cial fascia,  and  gives  branches  to  the  scrotum,  forming  a 
junction  with  the  inferior  pudendal  nerve  of  Soemmering. 

The  internal  or  anterior  (7)  nerve  accompanies  the  su- 
perficial perineal  artery  either  over  or  under  the  trans- 
versus peringei  muscle,  and  is  distributed  to  the  scrotum 
near  the  median  line,  where  it  unites  with  its  fellow  of  the 
opposite  side. 

The  Inferior  Pudendal  Nerve  (Fig.  32,  i)  (Soem- 
mering) is  a  branch  of  the  small  sciatic  nerve  which  pierces 
the  deep  fascia  of  the  thigh  about  an  inch  in  front  of  the 
tuberosity  of  the  ischium.  It  varies  a  good  deal  in  size 
and  distribution,  but  generally  runs  inwards  and  forwards 
to  the  scrotum  to  join  the  external  superficial  perineal 
nerve. 

The  superficial  vessels  and  nerves  are  to  be  turned  aside  and  the 
muscles  dissected  out.  The  accelerator  uriuae  is  in  the  median  line, 
the  erector  penis  parallel  to  the  ramus  of  the  pubes,  and  the  trans- 
versus perineei  crosses  between  them  [posteriorly] ;  the  muscles  thus 
bounding  a  triangular  space  in  which  a  part  of  the  triangular  liga- 
ment is  seen. 
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Superficial  Muscles  of  the  Perineum. 

The  Accelerator  UrinsB  (Fig.  32,  8,  p.  102)  (ejacula- 
tor  seminis)  is  a  single  muscle  composed  of  two  symmetri- 
cal halves  united  in  the  middle  line  hy  a  delicate  fibrous 
raphe.  The  fibres  ar^se  from  the  central  point  of  the 
perineum  and  from  the  fibrous  raphe  in  the  middle  line, 
and  are  thus  inserted :  the  posterior  fibres  which  are  nearly 
transverse  in  their  direction,  overlie  the  bulb  and  are  lost 
upon  the  triangular  ligament;  the  middle  fibres  inclose  the 
urethra  and  corpus  spongiosum  ;  and  the  anterior  fibres 
inclose  the  entire  penis  including  the  dorsal  vessels. 

The  Erector  Penis  (Fig.  32,  lo)  covers  the  crus  jDenis 
on  the  ramis  of  the  os  pubis.  It  arises  from  the  anterior 
and  inner  surface  of  the  tuberosity  of  the  ischium,  and  also 
from  the  ramus  of  the  ischium,  and  ends  in  an  aponeurosis 
which  is  inserted  into  the  sides  of  the  crus  penis. 

The  Transversus  Perinsei  (Fig.  32, 14)  varies  in  size, 
and  may  be  divided  into  two  slips.  It  arises  from  the 
inner  side  of  the  ramus  of  the  ischium,  and  meets  its  fellow 
muscle  of  the  opposite  side  in  the  central  point  of  the 
perineum,  where  it  is  also  blended  with  the  fibres  of  the 
accelerator  urinse  and  sphincter  ani. 

The  action  of  the  accelerator  is  to  expel  the  contents  of 
the  urethra  b}^  its  sudden  and  spasmodic  contraction.  It 
is  not  put  in  action  during  the  greater  part  of  the  act  of 
micturition ;  but  when  the  flow  of  urine  has  ceased,  it  serves 
to  eject  the  small  remaining  portion,  or  may  be  used  to 
arrest  the  flow  of  urine  suddenly,  when  its  action  gives 
rise  to  considerable  pain.  Its  action  during  coition  is  ex- 
pressed by  the  name  ejaculator  seminis,  and  its  anterior 
fibres  assist  materially  in  producing  erection  of  the  penis 
by  compressing  the  dorsal  vein.  The  erector  penis  assists 
somewhat  in  the  production  of  erection,  by  compressing 
the  corpus  cavernosum. 

Muscular  Nerves  (Fig.  32,  9).  Passing  either  over 
or  through  the  transversus  perinoei  muscle  will  be  found 
branches  of  the  pudic  nerve,  which  arise  from  it  either 
separately  or  in  common  with  the  anterior  superficial 
perineal  nerve.  These  branches  are  distributed  to  the 
muscles  of  the  perineum,  and  a  good-sized  branch  may  be 
followed  through  the  fibres  of  the  accelerator  urinse  to  the 
bulb  of  the  urethra  (bulbo-urethral  nerve  of  Cruveilhier). 

Surgery. — The  triangular  space  inclosed  by  the  three 
superficial  muscles,  and  of  which  the  floor  is  formed  by 
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the  tviaiigular  ligament  or  deep  perineal  fascia,  is  import- 
ant surgically  as  being  the  point  to  which  the  knife  reaches 
in  the  incision  for  lateral  lithotomy.  In  the  first  incision 
the  surgeon  cuts  freely  through  the  superficial  structures, 
dividing  the  superficial  perineal  and  inferior  hsemorrhoidal 
vessels  and  nerves,  and  aiming  at  the  lower  part  of  this 
space,  at  which  point  the  finger  will  feel  somewhat  indis- 
tincth^  the  staff"  in  the  urethra.  The  deeper  incision  neces- 
saril}^  divides  the  transverse  muscle  and  artery,  together 
with  the  lower  part  of  the  triangular  ligament,  and  enables 
the  operator  to  reach  the  staff"  in  the  membranous  portion 
of  the  urethra. 

It  should  be  noticed  how  the  small  space  between  the 
anus  and  the  bulb  of  the  urethra  can  be  increased  b}^  draw- 
ing the  whole  penis  upwards;  this  fact  is  of  importance  in 
relation  to  median  lithotomy,  which  is  performed  in  this 
space,  and  in  which  operation  there  is  some  risk  of  wound- 
ing the  bulb.  It  is  obvious  that  any  cutting  operation  in 
the  median  line  of  the  perineum  would  be  accompanied  by 
but  little  hemorrhage  until  the  vascular  structure  of  the 
bulb  or  corpus  spongiosum  urethrse  was  reached. 

The  accelerator  urinse  is  to  be  divided  in  the  middle  line  and  dis- 
sected from  the  bulb  beneath  and  from  the  triangular  ligament,  but 
its  anterior  fibres  must  not  be  interfered  with.  The  transversus 
perinagi  is  to  be  removed,  and  the  erector  penis  detached  from  the 
bone  with  the  cms  penis,  which  will  be  seen  to  be  a  vascular  body- 
attached  to  the  ramus  of  the  pubes  for  nearly  an  inch.  This  is  to  be 
drawn  forward,  a  branch  of  arterj^  going  to  it  being  cai'efully  pre- 
served ;  the  triangular  ligament  will  then  be  exposed. 

The  posterior  part  of  the  Corpus  Spongiosum  Ure- 
thrse  (Fig.  33,  6,  p.  108)  will  be  seen  to  be  a  dark,  vascu- 
lar body,  which  expands  to  form  the  bulb  immediately  in 
front  of  the  triangular  ligament. 

The  Bulb  is  slightly  expanded  from  side  to  side,  and 
■  consists  of  two  halves  united  by  a  delicate  septum  of  fibrous 
tissue.  It  is  closely  connected  with  the  triangular  ligament 
with  which  its  delicate  fibrous  covering  is  continuous. 

The  Triangular  Ligament  of  the  urethra  or  Deep 
Perineal  Fascia  (Fig.  33,  8)  is  a  strong  process  of  fibrous 
tissue  stretching  across  the  pubic  arch,  being  attached  to 
the  rami  of  the  pubes  and  ischium  on  each  side  behind  the 
crura  penis. 

The  apex  of  the  ligament  is  connected  with  the  subpubic 
ligament,  and  the  base  has  been  seen  to  be  continuous  with 
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the  deep  layer  of  superficial  fascia  wliich  turns  around  the 
transversus  perinsei ;  hut  it  is  also  connected  with  the  cen- 
tral point  of  the  perineum  and  is  continuous  with  the  anal 
fascia  over  the  levator  ani  rauscle  (p.  104). 

About  an  inch  below  the  pubes  the  urethra  perforates 
the  triangular  ligament,  with  which  it  is  inseparabl}'  united, 
and  above  this  point  are  the  openings  for  the  dorsal  vessels 
and  nerve  of  the  penis,  the  vein  being  in  the  median  line 
with  the  artery  and  nerve  on  each  side. 


Fig.  33. 


Deep  Dissection  of  the  Male  Perineum,  the  Triangular  Lirament  being  removed 
ON  the  Right  Side  (drawn  by  J.  T.  Gray). 


1.  Right  crus  penis  (cut). 

2.  Left  crus  penis  (cut). 

3.  Pudic  nerve. 

4.  Deep  layer  of  superficial  fascia  (re- 

flected). 

5.  Pudic  artery. 


6.  Bulb  of  urethra. 

7.  Artery  of  the  bulb. 

8.  Triangular  ligament. 

9.  Compressor  urethrse  muscle. 

10.  Position  of  Cowper's  gland  (right). 


It  is  advisable  not  to  proceed  any  further  with  the  dissection  of 
the  left  side  of  the  perineum  [see  Fig.  33] ,  in  order  that  a  good  side 
view  of  this  region  may  be  obtained  in  a  subsequent  dissection.  On 
the  right  side  the  triangular  ligament  is  to  be  carefully  detached  from 
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the  bone  and  from  its  attachments  below,  and  turned  towards  the 
median  line ;  the  bulb  should  also  be  drawn  over  the  left  side  with 
the  hooks,  so  as  to  increase  the  space  brought  into  view  as  much  as 
possible. 

[Fig.  34.] 


[The  Structitres  contained  between  the  two  Layers  of  the  Deep  Pkktneal  Fa=cia 
(from  Wilson). 


1,  The  symphysis  pubis. 

2,  2.  The  I'amus  of  the  pubes  aad  is- 

chium. 

3,  3.  The  tuberosities  of  the  ischia. 

4,  A  triangular  portion  of  the  superficial 

fascia  turned  down  and  shown  to 
be  continuous  with  the  deep  fascia 
(6). 

5,  5.   Two   portions  of  the   superficial 

perineal  fascia,  showing  its  con- 
nection to  the  ramus  of  the  pubes 
and  ischium. 

6,  6.  The   posterior   layer  of  the  deep 

perineal  fascia,  the  anterior  layer 
having  been  removed. 

7,  The  membranous  portion  of  the  ure- 

thra cut  across. 


8.  The  superior  fasciculus  of  the  com- 

pressor urethrse  muscle  of  one  side. 

9.  The  inferior  fasciculus  of  the  com- 

pressor urethrse.  The  two  fasciculi 
(8  and  9)  constitute  Guthrie's  mus- 
cle of  one  side. 

10.  The  pubic  portions  of  the  compressor 

urethrie,  Wilson's  muscles. 

11.  Cowper's  glands  partly  embraced  by 

the  lower  fasciculus  of  the  com- 
pressor urethras  muscle. 

12.  The   internal   pudic   artery   passing 

posteriorly  to  the  crus  of  the  com- 
pressor urethrse. 

13.  The  artery  of  the  bulb. 

14.  The  artery  of  the  corpus  cavernosum. 

15.  The  arteria  dorsalis  penis.] 


Parts  behind  the  Triangular  Ligament. "^ — These 
are,  the  deep  muscles  of  the  perineum  ;  the  membranous 

'  The  triangular  ligament  of  the  urethra  is  by  some  authors  said 
to  consist  of  two  layers,  the  anterior  being  the  deep  perineal  fascia, 
and  the  posterior,  the  pelvic  fascia.  In  that  case  the  structures  here 
enumerated  must  be  considered  as  lying  between  the  layers  of  the 
triangular  ligament. 
10 
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portion  of  the  urethra  ;  Cowper's  glands  ;  the  terminations 
of  the  puclic  artery  and  nerve;  the  artery  to  the  bulb; 
and  the  dorsal  A'ein  of  the  penis.  Posterior  to  these  is  the 
pelvic  fascia  [or  posterior  layer  of  the  triangular  ligament] 
continuous  with  the  capsule  of  the  prostate. 

Deep  Muscles. — Muscular  fibres  having  a  transverse 
direction  but  varying  considerably  in  size  and  distinctness, 
will  be  seen  on  the  removal  of  the  triangular  ligament. 
These  form  the  compressor  urethrse,  but  the  lower  part 
when  very  distinct  may  be  called  the  deep  transverse 
muscle. 

The  Compressor  vel  Constrictor  Urethrae  (Figs. 
33,  9,  and  34,  8  and  9)  (Guthrie's  muscle)  arises  from  the 
posterior  aspect  of  the  ramus  of  the  pubes,  and  divides  into 
two  slips  which  run  inwards  transversely  to  inclose  the 
membranous  portion  of  the  urethra,  meeting  the  opposite 
muscle  in  a  median  raphe,  and  being  expanded  upon  the 
whole  length  of  this  portion  of  the  canal.  Circular  muscu- 
lar fibres  surround  the  membranous  urethra  beneath  the 
compressor,  but  these  are  involuntary,  and  continuous  with 
the  muscular  fibres  of  the  prostate  (Ellis).  [The  perpen- 
dicular portion  generally  called  Wilson's  muscle  [Fig.  34, 
10]  is  now  usually  discarded  hy  anatomists.] 

Behind  the  lower  portion  of  this  muscle  near  the  middle 
line  is  situate  one  of  Cowper's  glands  (Fig.  33,  10),  and 
the  muscle  may  conceal  the  artery  to  the  bulb  if  it  should 
arise  lower  than  usual. 

The  Deep  Transverse  Muscle  is  generally  merely  the 
lower  portion  of  the  preceding  muscle,  which  meets  its 
fellow  of  the  opposite  side  in  the  median  line  below  the 
urethra. 

.The  muscular  fibres  are  to  be  divided  near  the  urethra  in  order  to 
see  one  of  Cowper's  glands,  and  the  pudic  artery  and  nerve  with 
their  branches  are  to  be  followed  out. 

Co'wper's  Glands  are  close  to  the  membranous  portion 
of  the  urethra,  one  being  on  each  side  of  the  median  line. 
Each  gland  resembles  a  dried  pea  in  size  and  shape,  but 
consists  of  numerous  minute  lobules.  Although  the  gland 
is  so  close  to  the  membranous  urethra,  the  duct  opens  into 
the  bulbous  portion  of  the  canal,  being  nearlj^  an  inch  long 
and  perforating  the  floor  of  the  urethra  very  obliq^el3^ 

The  membranous  portion  of  the  urethra  will  be  more 
satisfactorily  examined  afterwards  than  in  the  present  dis- 
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section,  but  opportunity  should  be  taken  to  feel  the  staff 
in  the  urethra  at  this  point,  since  it  is  where  that  tube 
would  be  opened,  on  the  left  side,  in  the  operation  of  lateral 
lithotomy',  or  in  the  middle  line  in  the  median  operation. 

The  Internal  Pudie  Artery  (Fig.  35,  9)  will  be  found 
under  cover  of  the  pubic  arch.  It  ascends  behind  the  trian- 
gular ligament  and,  after  giving  off  the  artery  to  the  bulb 
and  the  artery  to  the  corpus  cavernosum,  ends  in  the  dor- 
sal artery  of  the  penis. 

Fig.  35. 


Arteries  of  the  Perinedm  (from  Wile 
superficial  arteries  are 

1.  The  penis  ;  the  crus  penis  of  the  left 

side  is  cut  through. 

2.  Accelerator  urinse  muscle. 

3.  Erector  penis. 

4.  Anus,  surrounded   by  the   sphincter 

ani. 

5.  Ramus  of  ischium  and  pubes. 
6    Tuberosity  of  ischium. 

7.  Lesser  sacro-sciatic  ligament. 

8.  Coccyx. 

9.  Internal   pudic   artery,   crossing   the 


on).     On  the   right  side  of  tlie  subject  the 
seen,  on  the  left  the  deep. 

spine  of  the  ischium,  and  entering 

the  perineum. 

10.  Inferior  hasmorrhoidal  branches. 

11.  Superficialis  perinsei   artery,  giving 

off  the  transverse  artery  upon  the 
transversus  perinsei  muscle. 

12.  The  same  artery  on  the  left  side  cut 

off. 

13.  Artery  of  the  bulb. 

14.  The  artery  of  the  corpus  cavernosum 

and  the  dorsal  artery  of  the  penis. 


The  Artery  to  the  Bulb  (Fig.  33,  7)  is  a  good-sized 
branch,  which  is  generally  above  the  level  of  the  compressor 
urethrse  muscle.  It  passes  transversely  inwards  to  suppl^^ 
the  bulb,  to  reach  which  it  has  to  pierce  the  triangular  liga- 
ment close  to  the  middle  line.  It  generall}^  gives  a  branch 
to  the  Cowper's  gland  of  the  same  side. 
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The  size  and  position  of  tlie  artery  to  the  bulb  vary  con- 
sidevably,  and  are  of  importance  with  reference  to  lateral 
lithotomy.  When  the  origin  is  as  high  as  represented  in 
Fig.  33  the  artery  must  be  free  from  danger,  but  if  it  should 
arise  lower  (and  it  is  occasionally  found  in  the  ischio-rectal 
fossa)  it  would  be  liable  to  be  cut,  when  from  its  size  it 
might  give  rise  to  troublesome  and  even  fatal  hemorrhage. 

The  Artery  to  the  Corpus  Cavernosum  (Fig.  35, 
14)  is  a  small  branch  which  enters  that  vascular  body  and 
ramifies  in  its  interior. 

The  Dorsal  Artery  of  the  Penis  [Fig-  35,  14]  is  the 
termination  of  the  internal  pudic.  It  ascends  between  the 
bone  and  the  crus  penis  and  then  pierces  the  suspensory 
ligament  to  reach  the  npper  surface  of  the  organ,  where  it 
will  be  subsequentl}'^  traced. 

When  the  pudic  artery  is  small,  the  dorsal  arteries  are 
derived  from  the  trunks  of  the  internal  iliacs,  and  reach 
the  penis  by  piercing  the  triangular  ligament  on  each  side 
of  the  dorsal  vein. 

The  Do7^sal  Vein  of  the  penis  will  afterwards  be  seen 
piercing  the  pelvic  fascia  to  join  the  prostatic  plexus  of 
veins. 

The  Veins  corresponding  to  the  other  branches  of  the 
pudic  artery  take  the  same  course  as  their  arteries,  and 
open  into  the  pudic  vein. 

The  Pudic  Nerve  (Fig.  33,  3)  lies  externally  to  the 
pudic  artery,  and  is  only  brought  into  view  with  some  diffi- 
cult3^  It  takes  the  same  course  as  the  artery,  and  ends  in 
the  dorsal  nerve  of  the  penis,  which  will  be  afterwards  dis- 
sected. 

[The  flaps  of  skin  sliould  be  carefully  sewed  together  before  the 
body  is  moved  from  its  position.] 

Anterior  Space  in  the  Female  [the  Perineum]. 

External  Appearances. — In  the  female  (Fig.  36,  p.  114) 
the  scrotum  may  be  considered  to  be  split  in  the  median 
line,  to  form  the  two  labia  majo?'a,  which,  however,  consist 
simply  of  cellular  tissue  and  fat,  and  are  continuous  above 
with  the  7110718  Veneris^  a  thickened  portion  of  the  integu- 
ment over  the  pubes  (only  partially  seen  in  this  view). 
The  labia  are  united  in  front  by  the  anterior  commissure ; 
they  bound  the  viilva  and  are  continued  backwards  to  the 
anterior  boundary  of  the  perineum,  where  they  are  united 
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b}'  the  poslerio)'  commissiwe.  In  a  female  who  has  not 
borne  children,  a  small  transverse  fold  of  mucous  mem- 
brane may  be  seen  just  within  the  posterior  commissure, 
which  is  called  the  fourchelte,  and  between  the  two  is  the 
fossa  navicularis. 

By  separating  the  labia  the  clitoris  will  be  seen  at  the 
upper  part  of  the  vulva,  resembling  a  diminutive  penis  in 
appearance  and  structure,  and  having  a  small  and  ill-deflned 
glans  and  prepuce. 

The  nymphas  or  labia  minora  extend  obliquely  down- 
wards from  each  side  of  the  clitoris,  being  connected  both 
with  the  organ  itself  and  its  prepuce,  and  being  lost  in  the 
labia  majora  and  wall  of  the  vagina  below. 

The  vestibule  is  a  triangular  interval  with  the  apex  at 
the  clitoris  and  the  base  at  the  orifice  of  the  vagina,  the 
sides  being  formed  by  the  nymphfe.  An  inch  below  the 
clitoris  is  the  meatus  urinarius  which  is  slightly  prominent, 
and  is  placed  immediately  above  theorifice  of  the  vagina. 

The  entrance  of  the  vagina  may  be  more  or  less  occluded 
by  a  hymen,  which  is  a  reduplication  of  mucous  membrane, 
usually  of  a  crescentic  form  with  the  concave  border  up- 
wards. When  ruptured  it  forms  the  carunculse-  myrti- 
formes,  three  or  four  little  projections  from  the  vaginal  wall. 
On  each  side  of  the  vagina  immediately  in  front  of  the  hymen, 
or  its  remains,  are  the  orifices  of  the  vulvo-vaginal  glands, 
or  glands  of  Bartholin.  The  orifices  of  numerous  sebace- 
ous follicles  will  also  be  found  scattered  over  the  vulva. 

The  true  perineum  of  the  female  is  between  the  posterior 
commissure  of  the  labia  and  the  anal  orifice,  and  is  from 
an  inch  to  an  inch  and  a  half  long,  but  becomes  consider- 
ably elongated  during  labor.  The  finger  should  be  intro- 
duced into  the  vagina  to  ascertain  the  position  and  condi- 
tion of  the  cervix  and  os  uteri. 

A  little  cotton-wool  is  to  be  inserted  in  the  vagina,  and  the  mar- 
gins of  the  labia  majora  are  to  be  fastened  together  by  a  few  stitches. 
An  incision  is  then  to  be  carried  transversely  above  the  junction  of 
the  labia,  from  which  two  vertical  incisions,  as  near  the  margin  of 
each  labium  as  convenient,  are  to  be  prolonged  to  the  central  point 
of  the  perineum.  The  flaps  of  the  skin  can  now  be  reflected  from 
the  middle  line,  supposing  the  transverse  incision  behind  the  labia  to 
have  been  already  made. 

The  Superficial  Fascia  of  the  anterior  half  of  the 
female  perineum  resembles  that  of  the  male  in  being  divisi- 
ble into  two  laj^ers — superficial  and  deep. 

10* 
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The  superficial  layer  of  superficial  fascia  is  continuous 
with  the  fascia  of  the  body  generally,  and  usually  contains 
much  fat,  forming  the  labium. 

Fig.  36. 


The  Female  Perineum  (from 

1.  Pudic  artery. 

2.  Branch  to  levator  ani. 

3.  iDferior  hssmorrhoidal  artery. 

4.  Tran.sverse  artery. 

5.  Great  labial  (superficial  perineal)  ar- 

tery. 

7.  Dorsal  artery  of  clitoris. 

8.  Artery  of  bulb. 

9.  Artery  to  crus  clitoridis. 

10.  Inferior  hsemorrhoidal  nerve. 

11.  Pudic  nerve. 

12.  Muscular  branch. 

13.  Internal  superficial  perineal  nerve. 

14.  External  superficial  perineal  nerve. 

15.  Its  junction  with — 

16.  Inferior  pudendal  nerve. 

17.  Small  sciatic  nerve. 

18.  18.  Dorsal  nerve  of  clitoris. 


Dr.  Savage's  "Illustrations"). 

19.  Ilio-inguinal  nerve. 

A.  Anus. 

C.  Clitoris. 

M.   Meatus  urinarius. 

L.  Great  sacro-sciatic  ligament. 

V.  Vagina. 

0.  Coccyx. 

T.  Tuberosity  of  ischium. 

a.  Gluteus  maximus. 

c.  Levator  ani. 

d.  Superficial  transverse  muscle. 

e.  Compressor  bulbi. 
g.  Erector  clitoridis. 

li.  Triangular  ligament  (cut). 
i.   Biceps  and  semi-tendinosus. 
j.  Adductor  magnus. 
it.  Gracilis. 


The  deep  layer  of  superficial  fascia  is  not  so  strongly 
marlvcd  as  in  the  male,  but  has  the  same  connections.  It 
is  continuous  with  the  deep  fascia  of  the  groin,  and  is 
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attached  on  each  side  to  the  front  of  the  rami  of  the  pnbes 
and  ischium,  nearl}^  to  the  tuberosit}^  It  then  makes  a 
turn  around  the  transversus  perina^i  muscle  on  each  side, 
and  joins  the  deep  perineal  fascia  or  triangular  ligament, 
forming  at  the  border  of  the  transversus  muscle  the  ischio- 
jjerineal  ligament  of  Savage.  (Fig.  31,  15.) 

Owing  to  the  position  of  the  vulva,  the  deep  layer  of 
superficial  fascia  is  divided  in  the  middle  line  and  becomes 
continuous  with  the  sheath  of  the  vagina ;  and  thus  also 
the  pouch  between  the  deep  layer  of  superficial  fascia  and 
the  triangular  ligament  (p.  118)  is  divided  in  the  female 
into  two  parts,  which  have  been  named  ijudendal  or  vulvo- 
scrotal  sacs  of  Broca. 

The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perineal  vessels  and  nerves  dissected  out. 

The  Superficial  Perineal  Artery  (artery  of  the 
labium)  (Fig.  36,  5)  is  larger  than  in  the  male.  It  is  a 
branch  of  the  internal  pudic  artery,  and  arises  under  cover 
of  the  ramus  of  the  ischium  to  run  forwards  and  inwards. 
It  enters  the  pouch  of  fascia  by  piercing  the  lower  border 
of  the  triangular  ligament,  and  then  passes  over  or  under 
the  transversus  perinsei  muscle  to  supply  the  superficial 
muscles  of  the  perinaeum  and  the  labium. 

The  Transverse  Artery  (Fig.  30,  4)  is  a  branch  of  the 
internal  pudic  arising  immediately  in  front  of,  or  with,  the 
preceding  vessel.  It  runs  towards  the  median  line  close 
to  the  transversus  muscle,  and  anastomoses  with  the  op- 
posite artery  and  with  the  neighboring  branches.  Veins 
corresponding  to  the  arteries  open  into  the  internal  pudic 
vein. 

The  Superficial  Perineal  Nerves  (Fig.  36)  are  two 
in  number,  and  are  branches  of  the  internal  pudic  nerve. 

The  intei^nal  nerve  (13)  runs  upwards  and  inwards,  en- 
tering the  pouch  of  fascia  and  being  distributed  to  the 
posterior  part  of  the  vulva. 

The  exteimal  nerve  (14)  is  larger,  and  is  distributed  over 
the  superficial  muscles  of  the  perineum,  forming  a  junction 
with  the  inferior  pudendal  nerve  of  Soemmering. 

The  Inferior  Pudendal  Nerve  (Soemmering)  (Fig. 
36,  16)  is  a  branch  of  the  small  sciatic  nerve  which  pierces 
the  deep  fascia  of  the  thigh  about  an  inch  in  front  of  the 
tuberosity  of  the  ischium.     It  is  usually  of  small  size  in 
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the  female,  and  runs  upwards  and  inwards  to  join  the  ex- 
ternal superficial  perineal  nerve. 

The  superficial  vessels  and  nerves  are  to  be  turned  aside  and  the 
muscles  dissected  out.  The  muscles  ai-e  much  less  distinct  than  in 
the  male  perineum,  and  it  is  impossible  to  trace  all  their  fibres  with- 
out maceration  and  preparation,  which  it  is  impracticable  for  the 
student  to  undertake ;  he  will  be  able  to  make  out  sufficient,  how- 
ever, to  assist  materially  in  following  the  description. 

The  Superficial  Muscles  (Figs.  36  and  31)  of  the 
female  perineum  closely  resemble  those  of  the  male,  with 
the  exception  that  the  two  portions  of  the  central  muscle 
(corresponding  to  the  accelerator  urinse)  are  separated  by 
the  vulva.  On  each  side  therefore  of  the  vulva  will  be 
found  the  compressor  bulbi ;  lying  on  the  ramus  of  the 
pubes,  the  erector  clitoridis ;  and,  passing  from  the  tuber 
ischii  to  the  central  point  of  the  perineum,  the  transversus 
perinffii. 

The  Compressor  Bulbi  Vaginae  (sphincter  vaginae) 
(Fig.  37,  6)  arises  from  the  central  point  of  the  perineum 
(where  two  or  three  of  its  superficial  fibres  are  prolonged 
into  the  sphincter  ani) ;  also  from  the  reflection  of  the 
deep  layer  of  superficial  fascia  (ischio-perineal  ligament  of 
Savage)  for  neai'ly  an  inch,  thus  overlapping  a  portion  of 
the  transversus.  The  fibres  of  the  muscle  are  divisible 
into  three  sets  corresponding  to  those  of  the  accelerator 
urinse  of  the  male.  The  anterior  fibres  pass  forward  on 
each  side  of  the  vulva  to  meet  those  of  the  opposite  muscle 
upon  the  clitoris,  and  to  be  partially  inserted  into  the 
sheath  of  the  clitoris  ;  the  middle  fibres  pass  beneath  the 
clitoris  and  over  the  great  veins  upon  the  urethra,  which 
are  analogous  to  the  corpus  spongiosum  of  the  male,  meet- 
ing those  of  the  opposite  side ;  the  posterior  fibres  pass  on 
to  the  triangular  ligament  (Savage). 

The  Erector  Clitoridis  (Fig.  37,  2)  resembles  the 
erector  penis  in  the  male,  and  though  actually  smaller  in 
size,  bears  a  much  larger  proportion  to  its  organ  than  that 
muscle.  It  arises  from  the  front  of  the  tuber  ischii,  and 
is  inserted  on  the  sides  of  the  crus  clitoridis. 

The  Transversus  Perinaei  (Fig.  37, 10)  arises  broadly 
from  the  inner  side  of  the  ramus  of  the  ischium,  and  meets 
its  fellow  muscle  of  the  opposite  side  in  the  central  point 
of  the  perineum,  where  it  is  blended  with  the  fibres  of  the 
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compressor  bulbi  and  sphincter  ani,  and  the  deep  sphincter 
vaginffi. 

Fig.  37. 


The  Muscles  of  the  Female  Perineum,  Superficial  on  Eight,  and  Deep  on  Left 
Side  (from  Savage  and  Luschka). 


1.  Clitoris. 

2.  Erector  clitoridis. 

3.  Jarjavay's  muscle. 

4.  Bulb  of  vagina. 

5.  Transversus  periuaii  (reflected). 

6.  Compressor  bulbi  (sphincter). 

7.  Constrictor  vaginse. 

8.  Gland  of  Bartholin. 


9.  Deep  transversus  perinsei. 

10.  Superficial  transversus  perinsei. 

11.  Posterior   layer   of  triangular   liga- 

ment. 

12.  Sphincter  ani. 

13.  Triangular  ligament. 

14.  Levator  ani. 

15.  Ischio-perineal  ligament. 


The  compressor  bulbi  is  to  be  divided  at  its  origin  and  turned  up, 
being  dissected  from  the  bulb  of  the  vagina  beneath  and  from  the 
triangular  ligament.  The  transversus  perinsei  is  to  be  removed,  and 
the  erector  clitoridis  detached  from  the  bone  with  the  crus  clitoridis. 
which  will  be  seen  to  be  a  vascular  body  attached  to  the  ramus  of 
the  pubes  for  half  an  inch.  This  is  to  be  drawn  forward,  a  branch 
of  artery  going  to  it  being  preserved ;  and  the  triangular  ligament 
will  be  exposed. 

The  Bulb  of  the  Vagina  (Fig.  SI,  4)  (bulbus  vestibuli 
of  Kobelt)  corresponds  precisely  to  one-half  of  the  bulb  of 
the  male.  It  is  a  vascular  body  placed  on  the  side  of  the 
orifice  of  the  vagina,  and  inclosed  in  a  sheath  of  fascia  de- 
rived from  the  triangular  ligament  or  deep  perineal  fascia. 
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Each  bulb  is  about  au  inch  long,  and  is  composed  of  a 
plexus  of  veins  which  communicate  with  the  great  veins  of 
the  clitoris. 

The  Triangular  Ligament  (Fig.  SI,  13)  or  Deep  Peri- 
neal fascia  resembles  that  of  the  male,  and  is  a  strong 
process  of  fibrous  tissue  stretching  across  the  pubic  arch, 
being  attached  to  the  rami  of  the  pubes  and  ischium  on 
each  side  behind  the  crura  clitoridis.  It  is  perforated  by 
the  urethra  and  by  the  vagina,  with  the  coats  of  which  it  is 
firmly  incorporated ;  it  gives  passage  also  to  the  terminal 
branches  of  the  pudic  arteries  and  nerves,  as  in  the  male, 
and  to  the  large  veins  of  the  clitoris  and  bulbs  which  pass 
to  the  j)lexus  on  the  neck  of  the  bladder. 

The  triangular  ligament  is  to  be  carefully  detached  from  the  bone 
and  removed,  when  the  deep  muscles  and  the  terminal  branches  of 
the  pudic  artery  and  nerve  are  to  be  dissected. 

The  Deep  Muscles^  are  the  Deep  Transverse,  the  Con- 
strictor of  the  Vagina,  and  Jarjavay's  muscle. 

The  Deep  Transverse  Muscle  (Fig.  37,  9)  arises 
from  the  ramus  of  the  ischium  and  passes  to  the  central 
point  of  the  perineum,  where  it  meets  its  fellow  of  the 
opposite  side. 

The  Constrictor  of  the  Vagina  (Sphincter  ?)  (Fig. 
3*7,  7)  consists  of  a  few  fibres  which  arise  from  the  central 
point  of  the  perineum,  and  ascend  to  meet  the  muscle  of 
the  opposite  side  over  the  urethra.  It  is  joined  by  the 
following  muscle. 

Jarjavay's  Muscle  (depressor  urethrse,  Santorini) 
(Fig.  37,  3)  arises  from  the  ramus  of  the  ischium  close  to 
the  deep  transverse  muscle,  and  sometimes  united  with  it. 
It  runs  upwards  and  inwards  to  join  the  fibres  of  the  con- 
strictor, and  also  to  join  its  fellow-muscle  over  the  urethra. 

Involuntary  circular  fibres  surround  the  whole  length  of 
the  female  urethra. 

'  For  the  preparations  from  which  these  descriptions  are  made,  I 
am  indebted  to  Dr.  Savage,  who  has  most  liberally  placed  at  my  dis- 
posal all  his  researches  on  the  female  perineum,  by  which  he  has  been 
enabled  to  confirm  in  great  measure  the  observations  of  Luschka. 
The  accompanying  drawing  of  the  deep  muscles  was  made  under  Dr. 
Savage's  own  superintendence,  and  I  believe  accurately  represents 
the  muscles  as  they  will  be  found  in  a  favorable  subject  after  ma- 
ceration and  careful  manipulation  with  needles,  etc.,  but  it  will  be 
impossible  for  the  student  to  find  more  than  indications  of  their 
existence  in  his  ordinary  dissection. 
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The  Glands  of  Bartholin  (Fig.  37,  8)  correspond  to 
Cowper's  glands  in  the  male.  Each  gland  is  of  the  size 
of  a  small  bean,  and  is  situated  behind  the  triangular  liga- 
ment opposite  the  lower  border  of  the  bulb.  The  minute 
duct  of  each  gland  opens  on  the  mucous  surface  of  the 
A'agiua,  about  half  an  inch  from  the  orifice  and  in  front  of 
the  h3'men.  [By  the  closure  of  its  duct  and  the  accumu- 
lation of  its  contents,  this  gland  sometimes  forms  a  large 
tumor.] 

Pudie  Artery  and  Nerve  (Fig.  36,  p.  114).  The 
terminations  of  the  pudic  artery  and  nerve  in  the  female 
correspond  closely  to  those  of  the  male,  but  are  much 
smaller.  The  artery  lies  under  cover  of  the  ramus  of  the 
pubes  with  the  nerve,  and  gives  off  an  artery  to  the  bulb, 
to  the  crus  clitoridis,  and  the  dorsal  artery  of  the  clitoris. 

The  artery  of  the  bulb  (8)  runs  transversely  inwards, 
and  terminates  in  the  bulb  of  the  vagina. 

The  artery  to  the  crus  clitoridis  (9)  is  very  small,  and  is 
lost  in  that  organ. 

The  dorsal  artery  of  the  clitoris  (7)  reaches  the  dorsum 
of  the  organ  with  the  corresi^onding  nerve. 

The  Dorsal  Yein  of  the  clitoris  is  of  large  size,  and 
passes  backwards  to  open  into  the  great  veins  around  the 
neck  of  the  bladder. 

The  Pudic  Nerve  (11)  gives  off  muscular  branches  (12), 
and  ends  in  the  dorsal  nerve  of  the  clitoris  (18),  which 
bears  a  much  larger  proportion  to  that  organ  than  the 
corresponding  nerve  of  the  penis. 

The  flaps  of  skin  should  be  carefully  fastened  together  with  stitches 
before  the  body  is  moved  from  its  position. 

Dissection  of  the  Abdominal  Wall. 

The  dissection  of  the  Perineum  having  been  completed, 
the  student  should  proceed  to  examine  the  abdominal  wall, 
the  condition  of  which  Avill  vary  considerably  in  different 
subjects.  In  a  fat  subject  the  wall  of  the  abdomen  will  be 
smooth  and  uniform,  but  in  a  thin  muscular  subject  the 
prominences  of  the  muscles  will  be  readilj'  recognized.  In 
all  bodies  the  umbilicus  will  be  seen  in  the  median  line 
about  midway  between  the  pubes  and  the  ensiform  car- 
tilage of  the  sternum,  and  it  should  be  noted  Avhether  there 
is  any  protrusion  at  this  point  constituting  an  exomphalos 
or  umbilical  hernia.     The  median  Hue  will  be  found  to  be 
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slightly  depressed,  corresponding,  as  will  be  afterwards 
seen,  to  the  linea  alba,  and  it  is  here,  below  the  umbilicus, 
that  the  operation  of  paracentesis  or  tapping  the  abdomen 
is  performed. 

On  each  side  of  the  median  line  and  parallel  to  it  is  the 
prominence  caused  by  the  rectus  abdominis  muscle,  and 
occasionally  the  markings  in  that  muscle  known  as  the 
linese  transversse  can  be  seen  through  the  skin.  Imme- 
diately above  the  pubes  and  close  to  the  median  line  is 
occasionally  seen  the  prominence  of  the  p3a-amidalis  muscle 
on  each  side.  The  pubic  bone  will  be  recognized  with  the 
finger,  which  should  be  carried  outwards  to  the  spine  of 
the  pubes,  to  which  Poupart's  ligament  is  attached.  The 
ligament  being  traced  out  will  be  followed  along  the  fold 
of  the  groin  to  the  anterior  superior  spinous  process  of  the 
ilium,  from  which  the  iliac  crest  passes  backwards.  On  the 
sides  of  the  lower  part  of  the  thorax  the  interdigitations 
of  the  obliquus  externus  with  the  serratus  magnus  may  be 
seen  through  the  skin  in  a  well-developed  subject. 

The  condition  of  the  abdominal  rings  and  inguinal  canal 
should  be  carefull}^  examined  before  the  skin  is  removed. 
If  the  spermatic  cord  be  traced  up  from  the  testis  it  may 
be  felt  to  disappear  through  an  opening  known  as  the  ex- 
ternal abdominal  ring,  and  even  in  a  perfectly  well-formed 
subject  the  forefinger  can  be  passed  into  the  ring  with 
tolerable  facility,  if  pushed  up  from  below,  carrying  the 
scrotum  before  it.  In  a  subject  with  a  tendency  to  hernia 
the  finger  can  be  carried  along  the  inguinal  canal  to  the 
internal  abdominal  ring,  or,  if  a  rupture  actually  exists, 
may  be  passed  into  the  abdominal  cavity,  pushing  before  it 
the  loose  skin.  If  any  tumor  of  the  scrotum  should  happen 
to  be  present  it  should  be  carefully  examined  and  its  nature 
diagnosed,  with  a  view  to  confirmation  by  subsequent  exa- 
mination. 

In  the  female,  the  abdominal  ring  is  usually  of  small 
size,  and  generally  too  contracted  to  admit  the  finger,  but 
may  be  enlarged  by  a  hernia.  The  projection  above  the 
pubes  which  is  covered  with  hair  and  known  as  the  mons 
Veneris  is  due  simply  to  a  development  of  fat  in  the  super- 
ficial fascia  at  this  point.  The  skin  of  the  abdomen  of 
women  who  have  borne  children  is  marked  by  numerous 
small  white  scars,  the  result  of  its  over-distension  during 
pregnancy. 

Percussion  and  palpation  should  be  carefully  practised 
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in  order  to  make  out  the  limits  of  tlie  principal  organs  of 
the  abdomen  before  the  dissection  is  begun,  and  the  stu- 
dent is  referred  to  Fig.  96,  on  which  the  position  of  the 
several  viscera  is  shown  in  health,  but  from  which  con- 
siderable variations  may  be  expected.  The  presence  of 
fluid  in  the  peritoneal  cavit}^  msiy  be  ascertained  by  the 
production  of  fluctuation  between  the  hands  applied  on 
opposite  sides  of  the  abdomen. 

In  order  to  dissect  the  abdominal  wall  it  is  necessary  to  distend  the 
abdomen  fully  with  air.  To  do  this,  a  narrow  knife  should  be  thrust 
through  the  umbilicus  into  the  peritoneal  cavity,  and  a  blowpipe  be 
inserted.  A  circular  incision  is  then  to  be  made  through  the  skin 
round  the  umbilicus,  and  a  piece  of  whipcord  tied  round  the  blow- 
pipe and  in  the  groove  cut  in  the  skin.  When  the  abdomen  has  been 
fully  distended,  the  blowpipe  is  to  be  withdrawn  and  the  opening 
carefully  secm-ed. 

One  incision  is  to  be  carried  from  the  ensiform  cartilage  to  the 
pubes  (avoiding  the  umbilicus),  and  another  at  right  angles  to  it 
along  the  crest  of  the  ilium  and  from  the  anterior  superior  spine  of 
the  ilium  [horizontally]  to  the  middle  line.  A  third  at  the  level  of 
the  ensiform  cartilage  is  to  reach  well  back  to  the  loins.  The  skin  is 
then  to  be  reflected  from  the -median  line  by  these  incisions. 

The  Superficial  Fascia  in  this  region  resembles  that 
throughout  the  body,  but  is  sometimes  much  loaded  with 
fat ;  it  is  to  be  reflected  by  the  same  incisions  as  the  skin, 
and  in  doing  this  there  will  be  found  in  it  the  terminations 
of  the  cutaneous  nerves. 

The  Cutaneous  Nerves  (Fig.  38)  consist  of  two  sets, 
anterior  and  lateral.  The  anterior  nerves,  which  are  very 
small,  will  be  found  in  two  rows,  one  close  to  the  linea 
alba,  and  the  other  piercing  the  tendon  of  the  external 
oblique  two  inches  from  the  median  line ;  the  lateral 
branches  will  be  found  of  greater  length,  running  along 
the  fibres  of  the  same  muscle  and  also  giving  a  few  small 
twigs  backwards.  Both  sets  are  dei'ived  from  the  dorsal 
spinal  nerves.  About  two  inches  behind  the  anterior  spine 
of  the  ilium  and  half  an  inch  above  the  crest  will  be  found 
the  lateral  cutaneous  branch  of  the  last  dorsal  nerve,  and 
close  upon  the  crest  of  the  bone  a  little  posterior  to  the 
preceding  nerve  will  be  seen  the  iliac  branch  of  the  ilio- 
hypogastric nerve  (1st  lumbar),  both  of  them  going  to  the 
buttock. 

Accompan^-ing  the  nerves  will  be  found  (in  a  well- 
injected  body  only)  small  branches  of  arteries  derived 
11 


122 


THE    ABDOMINAL    WALL. 

Fig.  38. 


The  Nerves  of  the  Abdominal 
Pectoralis  major  (cut). 
Serratus  magnus. 
Latissimus  dorsi. 
latercostal  muf^cIes, 
Rectus  abdominis. 
Section  of  obliquus  externus. 
Obliquus  internus. 
Transversalis  abdominis. 

9.  Ninth  dorsal  nerve. 

10.  Tentli  dorsal  nei-ve. 

11.  Eleventh  dor.sHl  nerve. 

12.  Twelfth  doi-sal  uorve. 


Wall  (from  Hirschfeld  and  LeveiH^). 

13.  Lateral    cutaneous    branch   of    first 

lumbar  (iliohypogastric). 

14.  Anterior  cutaneous  branch   of  ilio- 

hypogastric. 

15.  Anterior  cutaneous  branch   of  ilio- 

inguinal. 
16    Ilio-hypogastric    and     ilio-inguinal 

nerves. 
17.  Lateral  cutaneous  branch  of  second 

intercostal  nerve. 
18    Lateral  cutaneous  branch   of  sixth 

intercostal  nerve. 
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from   the   iutereostal,  internal   mammary,   and  epigastric 
arteries. 

[Tlie  Deep  Fascia  does  not  exist  practically.] 

The  external  oblique  muscle  is  to  be  cleaned,  the  dissector  be- 
ginning from  below  on  the  right  side,  and  from  above  on  the  left,  and 
taking  care  not  to  remove  its  tendon  near  the  median  line  by  mis- 
take. The  interdigitations  with  the  serratus  magnus  and  latissimus 
dorsi  are  to  be  carefully  defined. 

The  Obliquus  Externus  (Fig.  1,  12,  p.  21  and  Fig.  39) 
has  its  origin  from  the  outer  surfaces  of  the  eight  lower 
ribs,  and  thus  interdigitates  with  the  serratus  magnus  by 
five  points  above,  and  with  the  latissimus  dorsi  by  three 
points  below.  Its  fibres  pass  obliquely  downwards  and 
forwards  [like  the  external  intercostals]  towards  the 
middle  line,  except  the  posterior  ones  which  pass  vertically 
to  the  crest  of  the  ilium. 

In  order  to  see  the  whole  of  the  insertion  of  this  muscle  it  will  be 
necessary  to  continue  the  dissection  by  reflecting  the  triangle  of  skin 
left  upon  the  groin. 

The  Superficial  Fascia  of  the  Groin  (Fig.  39)  differs 
from  that  over  the  abdomen  in  being  divisible  into  two 
layers — superficial  and  deep. 

The  superficial  layer  of  superficial  fascia  (a)  resembles 
that  found  elsewhere,  but  the  deep  layer  (b)  Scarpa's 
fascia)  is  more  membranous,  and  is  attached  firmly  to  the 
fascia  lata  of  the  thigh  a  little  below  Poupart's  ligament, 
thus  preventing  an}^  urine  which  may  have  been  infiltrated 
into  the  tissues  from  passing  down  the  thigh. 

Superficial  Vessels  and  Nerves  (Fig.  39). — Be- 
tween the  la3'ers  of  superficial  fascia  will  be  found  three 
small  branches  of  the  femoral  artery  wath  their  accompanj-- 
ing  veins. 

The  superficial  circumflexa  ilii  (d)  runs  outwards  about 
the  level  of  Poupart's  ligament  to  the  anterior  superior 
spine ;  the  superficial  epigastric  (e)  runs  upwards  for  a 
short  distance  on  the  abdominal  wall ;  and  the  superior 
external  pudic  (f)  runs  over  the  spermatic  cord  to  the 
scrotum.  Upon,  or  a  little  below,  Poupart's  ligament  will 
be  found  two  or  three  glands  which  receive  the  l^^-mphatics 
from  the  penis  and  scrotum. 

The  tendon  of  the  oliquus  externus  being  exposed,  a 
nerve  will  be  found  piercing  it  about  two  inches  above  the 


124 


THE    ABDOMINAL    WALL, 


pubes  —  the  ilio-hypogastric,  from  the  1st  lumbar;  and 
another  may  be  traced  upon  the  spermatic  cord — the  ilio- 
inguinal (n)  also  from  the    1st  lumbar  (Fig.  38). 

Insertion  of  Obliquus  Externus  (Fig.  39). — 1st,  the 
anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium;  2d5 

Fig.  39. 


SoPERFiciAi,  Dissection  of  the  Inguinal  and  Femoral  Regions  (from  "Wood 

Rupture"). 

a.  Superflciallayer  of  [superficial]  fascia        ff.  Poupart'S  ligament. 

(reflected). 

b.  Deeper    layer  of    [superficial]   fascia 

(reflected)  (the  superficial  vessels 
being  left  attached  to  the  external 
oblique). 
e.  Inguinal  lymphatic  glands. 

d.  Superficial  circumflex  iliac  artery. 

e.  Superficial  epigastric. 
/.  Superior  external  pudic  artery. 


h.  Intercolumnar  fascia. 
i.  External   abdominal  ring   [with  the 
spermatic  cord  passing  through  it]. 
1c.  Arciform  fibres  of  external  oblique. 
I.  Internal  saphena  vein. 
m.  Femoral  lymphatic  glands. 
n.  Ilio-iuguinal  nerve. 
o.  Saphenous  opening. 
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the  whole  length  of  poiipavt's  ligament,  ^.  e.,  from  the  an- 
terior spine  of  the  ilium  to  the  spine  of  the  pnbes  [this  is 
a  firm  cord  formed  simply  by  a  thickening  of  the  aponeu- 
rosis of  the  external  oblique]  ;  3d,  the  front  of  the  crest  of 
the  pubes,  and  4th,  the  whole  length  of  the  linea  alba, i.e., 
from  the  ensiform  cartilage  to  the  pubes.  [The  Linea  Alba 
is  a  white  line  formed  by  the  intersection  of  the  fibres  of 
the  aponeuroses  of  all  the  abdominal  muscles.]  In  addi- 
tion to  these  larger  insertions  there  are  two  small  ones 
which  cannot  be  defined  in  the  present  stage,  viz.,  into  the 
ilio-pectineal  line  (forming  Gimbernat's  ligament)  and  into 
the  crest  of  the  pubes  of  the  opposite  side  forming  the  tri- 
angular fascia. 

Immediately  above  the  pubes  the  spermatic  cord  (or  the 
round  ligament  of  the  uterus  in  the  female)  will  be  seen  to 
emerge  from  the  tendon,  the  opening  being  obscured  by 
the  intercolumnar  or  [external]  spermatic  fascia  which 
must  be  removed  to  expose  the  abdominal  ring. 

The  External  Abdominal  Ring  (Fig.  39,  i)  is  merely 
a  slit  in  the  external  oblique  tendon  placed  obliquely  im- 
mediately above  the  spine  of  the  pubes.  In  the  healthy 
subject  it  is  triangular  with  the  base  downwards,  being 
about  an  inch  in  length  and  half  an  inch  across,  and  its 
boundaries  have  been  named  the  pillars  or  columns  of  the 
ring.  It  will  be  observed  that  the  outer  pillar  is  triangular 
at  the  upper  part,  but  becomes  round  and  thick  below, 
and  corresponds  to  Poupart's  ligament ;  whilst  the  internal 
pillar  is  flat,  and  is  continuous  with  the  rest  of  the  tendon. 
At  the  upper  part  of  the  ring  may  be  seen  some  curved 
fibres  running  in  a  transverse  direction  and  called  tlie  in- 
tercolumnar fibres,  the  continuation  of  which  forms  the 
intercolumnar  or  external  spermatic  fascia.  It  should  be 
noticed  that  the  spermatic  cord  does  not  lie  in  the  centre 
of  the  ring,  but  upon  the  outer  pillar  or  Poupart's  liga- 
ment, which  is  slightlj^  drawn  down  b}'  the  weight  of  the 
testis.  [It  is  called  a  ring  because  in  hernia  its  shape  is 
actually  circular.] 

The  external  oblique  is  to  be  reflected  by  cutting,  both  vertically 
and  horizontally,  through  its  muscular  fibres  where  they  join  the 
tendon,  and  by  detaching  them  from  the  ribs  immediately  below 
their  origin.  The  greater  part  of  the  muscle  can  then  be  turned 
back  towards  the  loin,  and  the  corresponding  tendon  may  be  dissected 
up  as  far  as  possible  towards  the  median  line  \i.  e.,  to  the  linea  semi- 
lunaris]. The  handle  of  the  knife  should  be  passed  under  the  tri- 
ll* 
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angular  portion  of  tendon  left  in  the  groin  parallel  to  and  as  near 
the  median  line  as  possible,  after  which  the  tendon  may  be  readily 
divided  by  a  vertical  incision  [to  the  middle  of  Poupart's  ligament], 
and  reflected  towards  the  thigh  without  endangering  the  subjacent 
parts.  When  this  is  done  it  will  be  found  that  the  tendinous  fibres 
of  one  side  decussate  or  interlace  with  those  of  the  other  immediately 
above  the  pubes,  and  cross  to  the  opposite  side  of  the  median  line, 
Avhere  they  become  attached  to  the  spine  and  crest  of  the  pubes,  and 
sometimes  as  far  as  the  ilio-pectineal  line,  thus  foi'ming  the  trian- 
gular fascia}  The  internal  oblique  muscle  will  be  exposed,  and 
will  be  most  readily  cleaned  by  beginning  at  the  lower  border  of  the 
muscle  on  the  right  side,  and  at  the  upper  border  on  the  left  side  of 
the  subject. 

The  Obliquus  Internus  (Fig.  38,  7,  p.  122).— The  fibres 
of  this  muscle  take  the  opposite  direction  to  those  of  the  ob- 
liquus externus  [and  run  like  the  internal  intercostals],  and 
therefore  have  their  origin  below  and  their  insertion  chiefly 
above.  The  origin  is  from  the  anterior  two-thirds  of  the 
middle  of  the  crest  of  the  ilium ;  from  the  outer  half  of 
Poupart's  ligament,  and  slightly  from  the  fascia  lumborum. 
The  npper  fibres  pass  to  be  inserted  into  the  cartilages  of 
the  last  seven  [four  ?  ]  ribs  and  into  the  linea  alba,  some 
directly  and  others  by  an  aponeurosis,  which  is  split  to 
inclose  the  rectus  and  form  its  sheath,  as  will  be  after- 
wards seen ;  while  the  lower  fibres,  becoming  gradually 
more  and  more  horizontal  in  their  course  to  the  middle 
line,  in  the  end  arch  downwards  to  help  to  form  the  con- 
jointed  tendon^  and  to  be  inserted  into  the  crest  of  the 
pubes  and  the  ilio-pectineal  line.  [These  curved  fibres  (and 
the  similar  lowermost  fibres  of  the  transversalis)  will  be 
seen  to  arch  over  the  spermatic  cord  and  form  the  upper 
boundarj'-  of  the  inguinal  canal.] 

In  the  male  subject,  some  pale  muscular  fibres  will  be 
found  to  be  continuous  with  the  lower  border  of  the  in- 
ternal oblique,  and  to  overlie  the  spermatic  cord,  forming 
the  cremaster  muscle. 

The  Cremaster  (Fig.  45,  7i,  p.  131). — To  explain  the 
formation  of  this  muscle  it  will  be  necessary  to  refer  to 
the  early  stage  of  foetal  life  when  the  testis  was  situated 
within  the  abdomen  and  immediately  below  the  kidney. 

'  The  tissue,  which  can  be  defined  in  well-developed  subjects  only, 
is  better  named  triangular  fascia  than  triangular  ligament,  which  is 
apt  to  be  confounded  with  the  deep  fascia  of  the  perineum. 
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A  muscular  band  consisting  of  three  sets  of  fibres  and 
called  the  gubernaculum  testis  then  passed  from  the  pubes 
to  the  testis,  and  its  divisions  had  the  following  attach- 
ments— one  to  the  bottom 
of  the  scrotum,  and  one 
on  each  side  of  the  ex- 
ternal abdominal  ring  to 
Poupart's  ligament  and 
the  crest  of  the  pubes 
(Fig.  40).  B}^  the  action 
of  these  bands  the  testi- 
cle was  drawn  down  as  far 
as  the  external  abdomi- 
nal ring,  but  it  is  obvious 
that  when  it  had  reached 
this  point  the  lateral 
bands  must  have  become 
horizontal,  and  thus  have 
lost  all  power  of  traction ; 
and  the  further  progress 
of  the  testis  depended 
therefore  upon  the  mid- 
dle band,  which  continued 
to  draw  the  gland  to  the 
bottom  of  the  scrotum 
(Fig.  41).  The  effect  of 
this  was  to  stretch  the 
lateral  bands  attached  to 
the  pubes  on  each  side, 
and  thus  they  formed 
more  or  less  complete 
loops  upon  the  cord,  and 
constituted  the  cremaster 
muscle,  being  aided  by 
the  lower  fibres  of  the  internal  oblique  which  were  drawn 
down  by  the  testicle  in  its  progress  (Fig.  42).  [The  cre- 
master is  a  voluntary  muscle  and  draws  the  testicle  upwards 
to  the  external  abdominal  ring.] 

The  internal  oblique  is  to  be  divided  by  a  vertical  incision  from 
the  last  rib  to  the  middle  of  the  crest  of  the  ilium,  and  this  is  to  be 
carried  along  the  crest  and  Poupart's  ligament  to  near  the  lower 
border  of  the  muscle.  The  muscular  fibres  must  be  carefully  divided 
until  a  cehular  interval  is  reached,  in  which,  near  the  crista  ilii,  will 
be  found  the  branches  of  an  artery  (circumflexa  ilii).     The  muscle  is 


Figs.  40,  41,  42. — Diagrams  to  Illustrate 
THE  Descent  of  the  Testis  and  the  Forma- 
tion OP  THE  Tunica  Vaginalis  (drawn  by  J. 
T.  Gray). 
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then  to  be  turned  backwards  and  forwards,  care  being  taken  not  to 
injure  the  exposed  nerves  or  the  subjacent  transversalis  muscle. 


Fig.  41. 


Fig.  42. 


Figs.  40,  41,  42. — Diagrams  to  Illustrate  the  Descent  of  the  Testis  and  the 
Formation  of  the  Tunica  Vaginalis  (drawn  by  J.  T.  Gray). 

The  Nerves  (T'ig-  38,  p.  122)  five  or  six  in  number,  are 
the  branches  of  the  lower  dorsal  nerves,  Avhich  run  hori- 
zontally forwards  to  pierce  the  rectus  muscle  and  emerge 
on  the  front  of  the  abdomen.  At  this  stage  they  may  be 
seen  giving  off  their  lateral  cutaneous  branches,  which 
pierce  the  obliquus  internus  at  once.  Close  above  the  crista 
ilii  may  be  found  the  branches  of  the  first  lumbar  nerve 
(i6)  (ilio-hj'pogastric  and  ilio-inguinal)  running  down- 
wards to  the  pubes. 

The  Transversalis  Muscle  (Fig-  43,  6)  has  its  origin 
— 1,  from  the  inner  surfaces  of  the  cartilages  of  the  lower 
six  ribs,  where  it  interdigitates  with  the  diaphragm  ;  2,  hy 
three  aponeurotic  slips  attached  respectivel}^  to  the  roots 
of  the  transverse  processes,  to  the  tips  of  tha  transverse 
processes,  and  to  the  spinous  processes  of  all  the  lumbar 
vertebrae  (together  forming  what  is  commonl}'^  called  the 
fascia  lumhorum)  (Fig.  98)  ;  3,  from  the  anterior  two- 
thirds  of  the  inner  lip  of  the  crest  of  the  ilium,  and  4, 
from  the  outer  third  of  Foupart's  ligament.  Its  insertion 
is  into  the  middle  from  the  ensiform  cartilage  to  the  pubes, 
being  inseparablj'  united  with  the  internal  oblique ;  [while 
its  lowermost  fibres,  like  those  of  the  internal  oblique,  arch 
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downwards,  passing  over 
the  spermatic  cord]  and  [are 
inserted]  into  tlie  ilio-pecti- 
neal  line,  forming  witli  tlie 
internal  oblique  the  con- 
joined tendon. 

Lateral  View  of  the  Transversalis 
Abdominis  Muscle  (from  Wilsoii). 

1.  Latissimus  dorsi. 

2.  Serratus  magnus. 

3.  Upper  part  of  the  external  oblique. 

4.  [Eib  with]  two  of  the  external  inter- 

costal muscles. 

5.  [Rib  with]  two  of  the  internal  inter- 

costals. 

6.  Transversalis. 

7.  Its  posterior  aponeurosis. 

8.  Its  anterior  aponeurosis  passing  be- 

hind the  sheath  of  the  rectus. 

9.  Lower  part  of  the  left  rectus  with 

the  aponeurosis  of  the  internal 
oblique  and  transversalis  passing 
in  front. 

10.  Kight  rectus  muscle. 

11.  Poupart's  ligament. 

12.  Tensor  vagina;  femoris,  gluteus  me- 

dius  and  maximus  invested  by 
fascia  lata. 


Fiff.  43. 


[General  Remarks  upon  Hernia, 

Hei'niae  in  different  parts  of  the  body  are  rendered  pos- 
sible by  the  necessity  for  openings  in  the  abdominal  walls 
generally  for  the  passage  of  certain  structures  from  or  to 
the  abdominal  cavitj'^,  e.  g.,  the  spermatic  cord,  the  femoral 
vessels,  and  the  umbilical  vessels.  Internal  to  all  such 
openings  is  the  peritoneum  (Fig.  44,  i)  and  externally  are 
the  superficial  fascia  and  skin  (Fig.  44,  5  and  6).  We 
have  then  three  coverings,  viz.,  peritoneum,  superficial 
fascia,  and  skin,  common  to  all  varieties  of  hernia,  and,  as 
every  hernia  has  six  coverings,  there  remain  but  three 
coverings  peculiar  to  each  individual  hernia. 

In  the  passage  of  the  structures  above  referred  to  through 
the  abdominal  wall  there  must  be  a  canal,  with  an  internal 
opening  (Fig.  44,  2)  and  an  external  opening  (Fig.  44,  4). 
Each  of  these  openings  in  the  normal  condition,  is  closed 
hy  a  fascia  or  other  tissue.     These  two  fasciae,  therefore. 
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being  pushed  before  a  hernia,  will  form  two  of  the  peculiar 
coverings  of  each  hernia.  The  third  peculiar  covering  is 
found  always  in  the  canal  (Fig.  44,  3).  The  following  figure 
and  table  will  be  found  very  useful  in  remembering  these 
various  openings  and  coverings. 

Fig.  44. 

Diagram  of  the  coverings  of  Hernia. 
Coverings  common  to  all  Heruiai. 


Superficial 
Fascia.     Skin. 


Vartf.tt  of 
Hernia. 

1.  Obliquk 

Ixcil'INAL 

2.  Direct 

iNGL'INAIi 

3.  Femoral 


Internal 

opening. 

2 


External 

opening. 

4 


Coverings  peculiar  to  each  Hernia. 


Table  of  the  peculiar  coverings  of  Hernias. 


2 

Internal  Opening. 

3 
Canal. 

Infernal  abdominal  ring 
InfundiJnUar  fascia 

lagniual. 
Cremafter  muscle 

Abnormal  opening. 
Transversalis  fascia 

Abnormal 
Ounjoin'd  tendon 

Femoral  ring. 
Septum  crurale  {or  fe- 
raorale) 

Femoral 

Femoral  sheath  or 
fascia  propria 

External  Opening. 

External  abdominal  ring. 
Intercolumnar  fascia. 

External  abdominal  ring. 
Intercolumnar  fascia. 

Saphenous  opening. 
Cr  ihriform.  fascia.  ] 


Anatomy  or  Inguinal  Hernia. 

This  will  be  the  best  time  for  examining  the  parts  con- 
cerned in  inguinal  hernia,  which  is  the  protrusion  of  some 
part  of  the  abdominal  contents  through  certain  openings 
in  the  region  of  the  groin.  To  do  this  the  muscles  should 
be  restored  as  nearly  as  possible  to  their  natural  positions, 
and  the  student  will  then  see  again  the  opening  in  the 
tendon  of  the  external  oblique  called  the  external  abdomi- 
nal ring.  Through  this  opening  (the  intercolumnar  fascia 
having  been  previouslj^  removed)  the  spermatic  cord  with 
its  vessels  will  be  seen  to  pass,  and  on  tracing  it  up  by 
turning  the  muscles  aside  in  their  order,  it  will  be  found  to 
disappear  beneath  the  sharp  arched  border  of  the  [internal 
oblique  and]  transversalis  muscles.  The  tissue  into  which 
it  disappears  is  the/ascm  transversalis,  lining  the  abdomen 
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externally  to  the  peritoneum,  and  with  a  little  care  a  hole 
may  be  artificiall}'  made  in  this  fascia  and  around  the  cord, 
to  which  the  name  of  internal  abdominal  ring  is  giA^eu. 
The  opening  of  the  internal  ring  is  necessarily  artificial 
because  the  fascia  trausversalis  was  prolonged  upon  the 

Fi>.  45. 


Dissection  op  the  Inguinal  Canal  (fi-om  Wood,  "On  Rupture"). 


a.  External  oblique  (turned  down). 
&,  h.  Internal  oblique. 

c.  Transversalis. 

d.  Conjoined  tendon. 

e.  Rectus  abdominis  with  sheath  opened. 


/.  Fascia  transversalis. 

g.  Triangular  fascia  [from  the  opposite 

external  oblique]. 
h.  Gremaster. 
i.  Infundibular  fascia. 


cord  when  the  testis  was  drawn  out  of  the  abdomen,  and 
thus  took  the  shape  of  a  funnel,  being  hence  called  the 
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infundibular  fascia^  (Fig.  45,  i).  [A  clear  idea  of  the 
formation  of  this  infundibular  fascia  may  be  obtained  by 
supposing  a  piece  of  rubber  cloth  fastened  to  a  hoop  and 
the  fist  (representing  the  testicle)  and  the  arm  (the  sper- 
matic cord)  pushed  forcibly  through  the  hoop.  The  rubber 
cloth  would  evidently  become  funnel  shaped.  If  the  sub- 
ject be  affected  with  hernia  this  is  very  clearly  seen.] 

The  Internal  Abdominal  Ring  (Fig.  45)  is  an  open- 
ing in  the  fascia  transversalis  placed  midway  between  the 
symphysis  pubis  [or  rather  the  spine  of  the  pubes]  and  the 
anterior  superior  iliac  spine,  and  about  half  an  inch  above 
Poupart's  ligament. 

The  Inguinal  Canal  (Fig.  46)  is  the  space  between  the 
external  and  internal  abdominal  rings,  an  inch  and  a  half 

Fig.  46. 


Fascia  transversalis.  .^ 


Conjoined  tendon. 
Triangular  fascia. 


Diagram    of    the    In«ijinal    Canal,    showing    tts    Anterior    and    Posterior 
Boundaries  (drawn  by  J.  T.  Gray). 

in  length,  and  is  occupied  by  the  spermatic  cord.  The 
simplest  way  therefore  to  study  the  boundaries  of  the 
canal  will  be  to  take  them  in  their  relation  to  the  cord 
which  lies  in  it. 

In  front  are  (1)  the  tendon  of  the  external  oblique,  (2) 
the  lowest  part  of  the  muscular  fibres  of  the  internal  ob- 
lique, and  (3)  a  small  portion  of  the  cremaster.     Behind 

'  The  infundibular  fascia  lias  also  been  called  the  internal  spermatic 
fascia. 
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are — beginning  nearest  the  internal  ring — (1)  the  fascia 
transversalis,  (2)  the  conjoined  tendon,  (3)  the  triangular 
fascia  (if  it  exist).  Beloio  is  Poupart's  ligament.  Above 
are  the  arched  border  of  the  transversalis  muscle  and  the 
space  between  that  muscle  and  the  internal  oblique. 

Inguinal  Hernia  is  of  two  kinds,  oblique  and  direct. 
Oblique  passes  through  the  internal  abdominal  ring,  along 
the  inguinal  canal,  and  out  of  the  external  ring.  Direct 
breaks  through  or  pushes  before  it  the  posterior  wall  of 
the  inguinal  canal  at  its  lower  part,  and  emerges  at  the 
external  ring,  thus  taking  a  more  dii-ect  course  than  the 
oblique  variety. 

The  coverings  of  each  hernia  will  be  seen  by  tracing 
them  from  within  outwards ;  thus  oblique  hernia  would 
have  (1)  peritoneal  sac;  (2)  in  coming  through  the  internal 
ring  it  would  have  the  fascia  transversalis,  or  infundibular 
fascia  ;  (3)  in  passing  beneath  the  internal  oblique  it  would 
have  the  cremaster  muscle,  the  fibres  of  which  are  united 
by  cellular  tissue  and  are  sometimes  known  as  the  cre- 
masteric fascia;  in  emera-ino^  from  the  external  ring  it 
would  have  (4)  the  intercolumnar  or  spermatic  fascia ;  (5) 
the  superficial  fascia  and  (6)  the  skin. 

Direct  hernia  would  have,  (1)  the  peritoneum,  and  (2) 
the  fascia  transversalis  (for  both  line  the  abdomen)  ;  then 
pushing  into  the  inguinal  canal  it  would  have  a  covering 
(3)  from  the  conjoined  tendon  ;  and  lastly  emerging  from 
the  external  ring,  it  would  have  (4)  the  intercolumnar  or 
spermatic  fascia,  (5)  the  superficial  fascia  and  (6)  the 
skin.  Thus  the  number  of  coverings  of  both  varieties  is 
the  same,  the  difi"erence  consisting  in  the  substitution  of  the 
conjoined  tendon  for  the  cremaster  muscle  [and  the  general 
transversalis  fascia  instead  of  a  special  portion  of  it  called 
the  infundibular  fascia]. 

Coverings  of  Inguinal  Hernia. 
[See  also  Table,  p.  130.] 
Oblique.  Direct. 

PeritoDeum  or  sac.  Peritoneum  or  sac.  , 

Fascia  transversalis  (or  infundi-       Fascia  transversalis. 

bular  fascia). 
Cremaster  muscle  (or  fascia).  Conjoined  tendon. 

Intercolumnar       or       spermatic       Intercolumnar  or  spermatic  fascia. 

fascia. 
Superficial  fascia.  Superficial  fascia. 

Skin.  Skin. 
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By  dividing  the  fascia  transversalis  about  half  an  inch 
to  the  inner  side  of  the  internal  abdominal  ring,  there  will 
be  found  an  arterj^  called  the  [deep]  epigastric  [Ijing  be- 
tween the  rings,  and  running  in  a  line  from  the  middle  of 
Poupart's  ligament  to  the  umbilicus],  and  the  varieties  of 
inguinal  hernia  have  been  named  external  or  internal 
according  to  their  relation  to  this  vessel.  It  is  obvious 
that  a  hernia  passing  through  the  internal  ring  must  be 
external  to  this  artery,  and  hence  oblique  hernia  and  ex- 
ternal hernia  are  synonymous  terms.  In  the  same  way 
direct  hernia  protrudes  through  the  abdominal  wall  to  the 
inner  side  of  the  epigastric  arter3^,  and  thus  internal  is  the 
same  as  direct  herina.  [It  must  be  borne  in  mind,  that  in 
an  old  hernia  these  rings  are  approximated  so  closely  that 
they  really  lie  almost  in  apposition.] 

The  anatomy  of  the  parts  concerned  in  hernia  being  fully 
comprehended,  it  will  be  readily  seen  that  the  direction  in 
which  force  is  to  be  applied  to  return  the  protruded  bowel 
into  the  abdomen — commonly  called  the  taxis — must  differ 
in  the  two  cases ;  and  the  student  should  notice  the  effect 
which  the  position  of  the  bod}^  and  limbs  has  upon  the 
tissues  near  the  groin.  Thus,  with  the  body  and  legs  ex- 
tended at  full  length,  the  lower  part  of  the  abdomen  is 
rendered  tense,  whilst  if  the  thigh  is  flexed  upon  the  pelvis, 
[and  adducted]  and  the  body  bowed  forward,  the  structures 
become  relaxed,  and  would  more  readily  admit  of  the  return 
of  the  protruded  bowel. 

Varieties  of  Hernia.. — There  are  two  varieties  of  oblique 
inguinal  hernia,  termed  congenital  hernia  and  infantile  or 
encysted  hernia.,  the  anatomy  of  which  requires  explana- 
tion. 

To  understand  these  fullj^  it  will  be  necessary  to  refer 
for  a  moment  to  the  descent  of  the  testis  (page  127). 
When  the  testicle  is  in  the  abdomen  it  has  the  peritoneum 
attached  to  its  surface,  and  during  its  descent  into  the 
scrotum  it  accordingly  drags  a  fold  of  peritoneum  down 
with  it,  so  that  at  first  a  tube  extends  along  the  whole 
length  of  the  inguinal  canal  (Fig.  42,  p.  128).  By  a  natural 
process  during  the  later  months  of  foetal  life,  however,  an 
obliteration  of  the  portion  of  tube  within  the  canal  takes 
place,  and  thus  a  small  sac  is  formed  around  the  testis 
which  is  called  the  tunica  vaginalis,  while  a  mei-e  dimple 
is  left  in  the  peritoneum  at  the  internal  ring.  Thus,  when 
in  the  ordinary  condition  of  the  parts  a  hernia  descends, 
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its  sac  is  above  and  quite  distinct  from  the  tunica  vaginalis 
(Fig.  4:1). 

Occasionally,  however,  this  obliteration  does  not  take 
place,  and  the  tunica  vaginalis  remains  continuous  Avitli 
the  peritoneum.  In  that  case  the  hernia  descends  at  once 
into  the  tunica  vaginalis  and  lies  over  the  testis,  and  being 
the  consequence  of  a  congenital  defect  it  is  termed  con- 
genital hernia  (Fig.  48). 

In  what  is  termed  congenital  hydrocele  the  anatomical 
arrangement  is  the  same,  and  the  fluid  runs  from  the  peri- 
toneal cavity  into  the  scrotum  and  back  again  according 
to  the  position  of  the  patient. 


Fiff.  47. 


Fi^.  48. 


Fi?.  49. 


Fig.  47. — Diagram  of  a  Common  Scrotal  Hernia,  Showing  the  Relation  op 
THE  Sac  to  the  Tunica  Vaginalis  Testis  (J.  T.  Gray). 

Fig.  48. — Diahram  op  a  Congenital  Hernia,  the  Sac  being  continuous  with 
Tunica  Vaginalis  Testis  (J.  T.  Gray). 

Fig.  49  — Diagram  of  an  Infantile  Hernia  showing  the  Tunica  Vaginalis 
Prolonged  in  Front  of  the  Sac  (J.  T.  Gray). 

Infantile  or  encysted  hernia  exists  when  only  a  partial 
obliteration  of  the  peritoneal  tube  has  taken  place,  and  the 
tunica  vaginalis  is  left  larger  than  usual  and  prolonged 
into  the  inguinal  canal  to  a  slight  extent.  Then  when  a 
hernia  descends,  it  pushes  down  beliind  this  portion  of 
the  tunica  vaginalis,  and  there  are  therefore  three  layers 
of  serous  membrane  in  front  of  that  covering  the  intestine, 
two  being  formed  by  the  tunica  vaginalis  and  one  by  the 
peritoneal  sac  (Fig.  49). 

Surgery. —  Operation  for  Strangulated  Hernia. — In 
this  operation  the  object  is  to  reach  and  divide  any  tissue 
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which  presses  upon  the  bowel  and  prevents  its  return 
within  the  abdomen.  An  incision  is  made  over  the  external 
ring,  and  the  surgeon  dissects  carefully  down  through  the 
several  layers  (which  are  never  distinctly  separable  in 
practice)  until  he  reaches  the  peritoneal  sac,  which  is  recog- 
nized by  its  bluish  appearance.  Passing  the  forefinger 
carefully  around  this  he  feels  for  the  stricture,  which  may 
possibly  be  at  the  external  ring  (whei'e  it  is  easily  divided), 
or  more  probably  within  the  inguinal  canal.  Having  dis- 
covered the  stricture,  he  next  passes  the  hernia-knife  along 
the  finger,  and,  using  it  or  a  director  as  a  guide,  insinuates 
the  knife,  held  flat,  beneath  the  stricture,  and  divides  it  by 
bringing  the  edge  of  the  knife  upwards  and  pressing  it 
ao-ainst  the  tissues  with  the  fino-er. 

The  direction  in  which  the  superficial  incision  is  made, 
is  of  little  consequence,  but  in  the  deep  incision  the  rule  is 
to  cut  directly  upwarcU^  so  as  to  be  parallel  to  the  epi- 
gastric arterj' ;  for  since  a  mistake  in  the  diagnosis  between 
an  external  and  an  internal  hernia  may  occur,  owing  to  the 
parts  becoming  distorted  and  the  abdomiual  rings  drawn 
together  in  old-standing  hernise,  it  is  well  to  be  careful  lest 
the  artery  should  be  divided. 

Radical  Cure  of  Hernia. — Yarious;  operations  have  been 
suggested  for  the  cure  of  rupture  by  obliterating  the  in- 
guinal canal,  of  which  the  principal  are  Wurtzer's  and 
Wood's.  Wurtzer's  operation  consisted  in  the  invagina- 
tion of  the  skin  of  the  scrotum,  which  was  fastened  into 
the  inguinal  canal  by  a  plug  of  wood,  from  which  a  needle 
passed  transfixing  the  front  wall  of  the  canal,  inflamma- 
tion was  thus  excited,  and  the  portion  of  the  skin  remained 
in  situ  for  a  time,  effectually  plugging  up  the  canal,  but 
w^as  found  to  descend  almost  invariably  after  any  exertion, 
and  the  operation  has  therefore  been  generally  abandoned. 

Wood's  operation  consists  essentially  in  closing  the 
lower  part  of  the  inguinal  canal  and  external  abdominal 
ring,  either  with  or  without  the  invagination  of  a  piece  of 
fascia.  The  left  forefinger  being  passed  beneath  the  mar- 
gin of  the  conjoined  tendon,  a  needle  is  thrust  through  it 
and  afterwards  through  the  internal  and  external  pillars 
of  the  ring,  and  these  three  points  are  drawn  together, 
thus  occluding  the  canal,^ 

'  For  full  particulars  of  the  modifications  of  this  operation,  the 
student  is  referred  to  Mr.  Wood's  valuable  work  on  Rupture. 
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The  Spermatic  Cord  may  now  be  examined,  and  will 
be  found  to  consist  of  the  vas  deferens  or  duct  of  the  tes- 
ticle together  with  the  spermatic  artery  and  veins,  bound 
together  with  loose  areolar  tissue  and  covered  more  or  less 
by  the  cremaster  muscle.  In  a  well-injected  subject  a 
small  branch  ma}'  be  traced  from  the  epigastric  artery  to 
the  cord,  which  is  the  cremasteric  branch  ;  and  the  genital 
branch  of  the  genito-crural  nerve  may  be  found  in  the  cre- 
master muscle,  which  it  supplies.  The  position  of  the  vas 
deferens  at  the  back  of  the  cord  should  be  noticed,  and 
nwij  always  be  recognized  by  its  feeling  like  a  piece  of 
whipcord  [while  the  veins  feel  like  a  mass  of  earth-worms]. 
Upon  the  vas  ma}'  be  found  a  small  branch  of  the  vesical 
arter}' — the  deferential  branch. 

Tunica  Vaginalis  Testis  (Fig.  47,  p.  135). — By  draw- 
ing the  testicle  out  of  the  scrotum  and  making  an  incision 
over  the  anterior  part  of  it,  the  tunica  vaginalis  will  be 
opened,  and  will  be  seen  to  consist  of  two  parts,  the  tunica 
vaginalis  propWa  upon  the  testis,  and  the  rejiexa  or  part 
around.  The  tunica  vaginalis  propria  converts  the  subjacent 
tunica  albugineainto  2^  fihro-serous  membrane,  the  other  ex- 
amples of  which  are  the  pericardium  and  the  dura-matei*. 

The  Penis  should  now  be  examined,  and  the  student 
may  advantageously  practise  the  operation  of  circumci- 
sion. It  should  be  noticed  that  the  skin  becomes  con- 
tinuous with  the  mucous  membrane  at  the  margin  of  the 
foreskin  or  pre'puce^  which  is  lined  by  the  membrane  con- 
tinued from  the  glans  penis.  Below  the  orifice  of  the 
urethra  will  be  found  the  fold  called  the  frseniim  prseputii^ 
and  around  the  base  of  the  glans  penis  is  a  circular  ridge, 
the  corona  glandis,  upon  which  open  a  number  of  sebaceous 
glands,  the  glandulae  odo7nferse,  that  secrete  the  smegma 
jyraejDutii.  An  incision  is  to  be  carried  along  the  upper 
surface  of  the  penis,  when  there  will  be  found  the  dorsal 
vein  with  the  dorsal  artery  and  nerve  on  each  side  of  it. 
The  ai'tery  and  nerve  are  the  terminations  of  the  pudic 
artery  and  nerve,  and  the  vein  passes  through  the  triangu- 
lar ligament  to  open  into  the  prostatic  plexus. 

The  SusiDcnsory  Ligament  of  the  penis  is  a  triangular 
piece  of  strong  fibrous  tissue,  attached  to  the  front  of  the 
sj'mphysis  pubis  and  to  the  upper  surface  of  the  penis, 
where  it  is  divided  into  two  layers  to  give  passage  to  the 
dorsal  vessels  and  nerves. 
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Retui-ning  to  the  abdominal  wall  the  dissector  will  find  the  Rectus 
muscle  close  to  the  median  line  and  still  inclosed  in  its  sheath, 
through  which  it  is  indistinctly  visible.  The  line  between  the  recti 
is  known  as  the  linea  alba,  that  at  the  outer  border  of  each  muscle 
as  the  Unea  semilunaris,  while  the  transverse  markings,  three  or 
four  in  number,  are  the  linece  transversce. 

The  Sheath  of  the  Rectus  (Fig.  98,  p.  231)  having 
been  opened  by  a  vertical  incision,  will  be  found  to  be 
formed  by  the  tendon  of  the  internal  oblique,  which  splits 
at  the  linea  semilunaris  to  inclose  it.  Thus  in  front  of  the 
muscle  there  is  the  tendon  of  the  obliquus  externus  and 
one-half  of  the  tendon  of  the  obliquus  internus,  whilst  be- 
hind is  the  other  half  of  the  tendon  of  the  obliquus  internus 
and  the  tendon  of  the  trans versalis.  This  arrangement 
does  not  hold  good  throughout,  for  upon  lifting  up  the 
lower  part  of  the  rectus  it  will  be  found  that  a  little  below 
the  umbilicus  (seldom  so  low  as  midway  between  the  um- 
bilicus and  pubes)  the  sheath  is  wanting  behind,  i.e.,  it 
passes  entirely  in  front,  and  there  is  nothing  between  the 
muscle  and  the  peritoneum  but  the  fascia  trans  versalis. 

The  point  where  the  sheath  ceases  to  pass  behind  the 
rectus  is  marked  by  a  sharp  curved  margin  (fold  of  Douglas), 
beneath  which  the  epigastric  vessels  will  be  seen  to  pass, 
and  which  will  be  afterwards  seen  from  behind  (Fig.  50,  c, 
p.  140). 

In  many  subjects  immediately  above  the  pubes,  in  front  of  the 
rectus  and  inclosed  in  its  sheath,  will  be  found  a  little  muscular  slip, 
the  Pyramidalis.  Both  muscles  are  to  be  cleaned  in  the  direction  of 
their  fibres. 

The  Pyramidalis  (Fig.  38,  p.  122)  arises  from  the  crest 
of  the  pubes  close  to  the  median  line,  and  passes  up  for 
about  two  inches  to  be  inserted  into  the  linea  alba. 

The  Rectus  Abdominis  (Fig.  38,  5)  arises  by  two 
heads,  one  from  the  crest  and  the  other  from  the  symphysis 
pubis.  It  expands  into  a  broad  thin  muscle,  and  is  zn- 
serted  into  the  cartilages  of  the  last  three  true  ribs  (5th, 
6th,  and  Tth). 

The  lineffi  transversse  are  tendinous  intersections  cor- 
responding to  abdominal  ribs ;  one  is  placed  nearly  oppo- 
site the  umbilicus,  a  second  at  the  level  of  the  ensiform 
cartilage,  and  a  third  between  them.  A  fourth  is  occa- 
sionally found  betw^een  the  umbilicus  and  the  pubes. 
[Each  of  these  parts  of  the  Kectus  contracts  like  a  sepa- 
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rate  muscle,  and  their  separate  bellies  are  well  seen  in 
rising  from  a  bed,  in  cramp,  tetanus,  &c.] 

The  Epigastric  Artery  (Fig.  45,  p.  131 )  is  to  be  traced 
into  the  rectus  muscle,  which  it  will  be  found  to  enter  at 
the  part  where  the  sheath  is  deficient,  passing  beneath  the 
fold  of  Douglas.  The  muscle  should  be  divided  and  care- 
full}'  dissected  off  the  artery,  which  may  be  traced  up  to 

Fi?.  50. 


Dissection  of  the  Lower  Part  of  the  Left  Half  of  the  Abdominal  Wall  from 
WITHIN,  THE  Peritonedm  HAviNO  BEEN  REMOVED  (fiom  Wood  "On  Rupture"). 


a.  External  iliac  artery. 
6.  Epigastric  artery. 

c.  Border  of  the  posterior  part  of  the 

sheath  of  the  rectus  (fold  of  Dou- 
glas). 

d.  Conjoined  tendon  in  the  triangle  of 

Hesselbach. 
e.  Posterior  surface  of  rectus. 


/.  Fascia  transversalis. 
g.  Vas  deferens. 
h.  Spermatic  cord  and  vessels. 
i.  Obliterated  hypogastric  artery. 
7c.  Lymphatics  in  crural  ring. 
I.  Internal  abdominal  ring. 
[™.  Urachus.] 
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the  sternum,  where  it  anastomoses  with  the  internal  mam- 
mary artery.  This  is  a  most  important  anastomosis  form- 
ing a  direct  communication  between  the  subclavian  and 
the  external  iliac  arteries,  which  comes  into  pla}^  after 
ligature  of  the  external  or  common  iliacs,  or  obstruction  of 
the  descending  aorta. 

The  nerves  piercing  the  rectus  are  the  terminations  of 
the  lower  intercostal  nerves  which  pass  through  it  and  the 
sheath  to  reach  the  skin  (Fig.  38,  p.  122). 

Action  of  the  Abdominal  Muscles. — The  abdomi- 
nal muscles  compress  the  viscera  when  put  in  action,  and 
thus  act  as  muscles  of  expiration.,  and  in  direct  opposition 
to  the  diaphragm.  The  attachment  of  the  muscles  to  the 
lower  ribs  enables  them  at  the  same  time  to  depress  the 
wall  of  the  thorax,  thus  assisting  the  internal  intercostal 
muscles.  The  abdominal  muscles  are  called  into  play 
chiefly  in  violent  expiratory  efforts,  such  as  coughing, 
sneezing,  etc.,  and  have  a  most  important  action  upon  the 
viscera  during  the  acts  of  micturition,  defecation,  vomit- 
ing, and  parturition.  The  rectus  abdominis  has  the  power 
of  approximating  the  pelvis  and  thorax,  as  seen  in  rising 
from  the  supine  position  without  the  aid  of  the  hands, 
or  in  climbing.  When  spasmodically  contracted  in  teta- 
nus it  produces  the  bowed  condition  of  the  trunk  known 
as  empy^ostliotonos. 

The  abdominal  muscles  are  supplied  by  the  lower  six 
intercostal  nerves,  and  by  the  ilio-h^q^ogastric  and  ilio-in- 
guinal  branches  of  the  first  lumbar  nerve. 

The  abdominal  wall  having  been  finished  on  both  sides, 
the  dissectors  should  cut  through  the  remains  of  the  abdo- 
minal muscles  in  two  or  three  places  until  the  peritoneum 
is  exposed,  but  without  injuring  the  latter,  in  order  to 
study  the  appearance  of  the  membrane  which  forms  the 
sac  of  a  hernia.  [The  parts  should  then  be  well  closed  by 
stitches  until  the  class  is  ready  to  have  the  viscera  demon- 
strated.] 

The  Front  of  the  Thigh. 

An  incision  is  to  be  made  along  Poupart's  ligament  and  cai'ried 
down  the  inner  border  of  the  thigh  for  half  its  length,  and  this  is  to 
be  joined  by  another  across  the  hnib  at  that  point;  the  flap  of  skin 
thus  marked  out  is  to  be  carefully  reflected  to  the  outer  side  of  the 
thigh. 
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The  Superficial  fascia  of  the  thigh  is  continuous  with 
the  superficial  fascia  of  the  abdomen  over  Poupart's  liga- 


Fiff.  51. 


Superficial  Dissection  of  the  Inguinal  and  Femoral  Regions  (from  Wood  "On 

Rupture"). 
a.  Superficial  layer  of  superficial  fascia         g.  Poupart's  ligament. 


(refiected). 
[6.  Deeper    layer    of  -  superficial    fascia 
(reflected)   (the   superficial   vessels 
being  left  attached  to  the  external 
oblique). 

c.  Inguinal  lymphatic  glands. 

d.  Superficial  circumflex  iliac  artery. 
e.  Superficial  epigastric  artery. 

/.  Superior  external  pudic  artery. 


h.  Intercolumnar  fascia. 

i.  External  abdominal  ring  [with  sper- 
matic cord  passing  through  it]. 

k.  Arciform  fibres  of  external  oblique. 

I.  Internal  saphena  vein. 

m.  Femoral  lymphatic  glands. 

n.  Uio-inguinal  nerve. 

o.  Saphenous  opening. 


ment,  and  generally  contains  a  good  deal  of  fat,  particu- 
larly in  the  female  subject.     It  is  divisible  into  two  layers 
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in  the  upper  part  of  the  thigh,  and  the  deep  layer  will  be 
seen  by  reflecting  the  superficial  layer  in  the  same  way  as 
the  skin,  but  not  so  far  down,  the  separation  between  the 
two  laj^ers  of  fascia  being  marked  by  some  small  vessels 
which  may  be  at  once  examined. 

The  Superficial  Vessels  (Fig-  51)  are  branches  of  the 
femoral  artery  with  their  accompanying  veins,  and  are 
three  in  number,  viz  : — 

The  Superficial  epigastric  artery  (e),  which  arises  from 
the  femoral  immediately  below  Poupart's  ligament,  and 
passes  upwards  and  inwards  over  the  front  of  the  abdomen. 

The  Superficial  circumflex  iliac  artery  (d),  a  small 
branch  running  outwards  a  little  below  Poupart's  liga- 
ment, and — 

The  Sapierior  external  pudic  artery  (/"),  running  in- 
wards, over  the  spermatic  cord  to  the  scrotum,  or  to  the 
labium  in  the  female. 

The  Veins  correspond  in  course  and  will  be  seen  to  open 
into  the  saphena  vein. 

The  Lymphatic  glands  will  also  be  found  between  the 
layers  of  superficial  fascia,  and  are  arranged  in  two  rows, 
one  along  the  groin,  to  which  the  lymphatics  of  the  penis 
and  scrotum  pass,  and  another  below  the  groin  in  the 
direction  of  the  thigh,  into  which  the  l_ymphatics  of  the 
limb  empty  themselves.  The  relation  of  the  lymphatics  to 
these  glands  is  to  be  borne  in  mind,  since  the  position  of  a 
bubo  will  vary  according  to  the  part  primarily  affected — ■ 
genitals  or  foot.  The  student  is  reminded  that  the  lym- 
phatics of  the  testicle  open  into  the  lumbar  glands. 

The  Deep  layer  of  superficial  fascia  is  more  mem- 
branous than  the  superficial  layer,  and  will  be  best  seen  by 
raising  it  from  the  deep  fascia  beneath,  beginning  about 
four  inches  below  the  groin  and  reflecting  it  on  to  Pou- 
part's ligament.  Between  the  two  is  the  saphena  vein, 
and  the  deeper  layer  of  superficial  fascia  will  be  found 
bound  down  to  the  point  at  which  the  vein  disappears,  the 
saphenous  opening.  The  deep  layer  of  superficial  fascia 
does  not  pass  over  Poupart's  ligament  like  the  superficial 
layer,  but  is  bound  down  to  it,  thus  helping  to  direct  a 
large  femoral  hernia  along  the  groin. 

[The  student  is  particularly  reminded  that  in  order  to 
expose  the  external  opening  in  either  inguinal  or  femoral 
hernia  it  is  necessary  to  dissect  away  with  care  the  super- 
ficial fascia  and  nothing  else.] 
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The  Deep  fascia  of  the  thigh  (fascia  lata)  is  now  exposed, 
and  is  to  be  dissected  [cleaned]  as  far  as  is  necessary  for  tlie 
stud}'  of  the  parts  concerned  in  femoral  hernia,  the  several 
nerves  piercing  it  being  left  for  subsequent  examination. 

Femoral  Hernia. 

[See  "  General  Eeniarks  upon  Hernia"  and  Table,  pp.  129-30.] 

The  saphena  vein  is  seen  to  disappear  through  an  opening  in  the ' 
fascia  lata  about  an  inch  and  a  half  below  Poupart's  ligament.  This 
is  the  saphenous  opening,  which  is  obscured  by  the  attachment  of  a 
portion  of  the  superficial  fascia,  called  from  the  numerous  perfora- 
tions in  it  cribriform.  If  the  cribriform  fascia  be  carefully  removed, 
together  with  the  small  veins,  the  artificially  produced  saphenous 
opening  will  then  be  clearly  seen. 

The  Saphenous  Opening  (Fig.  51,  o)  varies  consider- 
abl}'  in  different  subjects,  and  is  generally  best  seen  in  the 
female.  It  is  an  oval  opening  half  an  inch  wide,  produced 
by  a  splitting  and  folding  of  the  fascia  lata  at  this  point ; 
the  outer  edge  of  the  opening  being  formed  by  the  iliac 
portion  of  the  fascia  which  is  attached  to  the  whole  length 
of  Poupart's  ligament,  whilst  the  inner  and  deeper  part  is 
formed  by  the  pubic  portion  of  the  fascia  lata  which,  pass- 
ing beneath  the  femoral  vessels,  binds  down  the  pectineus 
muscle  and  is  attached  to  the  pectineal  line.  The  outer 
border,  which  can  be  made  sharp  and  semicircular  with  the 
scalpel,  is  known  as  the  falciform  (sickle-shape)  margin 
[or.  process]  (Burns),  and  over  the  lower  part  of  this  the 
saphena  vein  passes  to  open  into  the  femoral  vein.  The 
superior  extremity  of  the  margin,  where  it  joins  Poupart's 
ligament  and  overlies  the  femoral  vessels,  is  sometimes 
called  Hey's  ligament.  The  saphenous  opening  is  the 
external  aperture  through  which  femoral  hernia  when  of 
large  size  passes,  and  might  therefore  well  be  called  the 
external  femoral  ring,  although  strictly  speaking  there  is 
in  the  undissected  condition  no  definite  ring,  but  merely 
a  weak  point  in  the  fascia  through  which  the  hernia  pro- 
trudes, pushing  before  it  the  cribriform  fascia.  The 
position  of  the  thigh  has  considerable  influence  upon  the 
condition  of  the  saphenous  opening,  and  its  edges  will  be 
found  to  be  relaxed  when  the  thigh  is  flexed  towards  the 
median  line  of  the  abdomen,  the  position  in  which  the 
patient  is  placed  when  the  "taxis"  is  applied  for  the  re- 
duction of  a  hernia. 
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An  incision  is  to  be  made  from  the  lower  end  of  the  saphenous 
opening  transversely  outwards  for  two  inches,  and  a  corresponding 
one  immediately  below  Poupart's  ligament,  and  the  piece  of  fascia 
thus  marked  out  and  including, the  falciform  process  is  to  be  reflected 
to  the  outer  side. 

Sheath  of  the  Vessels  (Fig.  52,  k). — Beneath  the 
fascia  lata  in  the  upper  part  of  the  thigh  will  now  be  seen 
a  delicate  fascia,  containing  a  little  fat  and  covering  the 

femoral  vessels,  called  the 
sheath  of  the  femoral  ves- 
sels. This  sheath  is  a 
tube,  broader  above  than 
below,  and  becoming  gra- 
dually lost  upon  the  ves- 
sels, [the  anterior  part  of] 
which  is  continuous  with 
the  fascia  transversalis 
and  [the  posterior  part 
with  the]  fascia  iliaca 
of  the  abdomen  beneath 
Poupart's  ligament. 
Three  vertical  incisions, 
one  in  the  centre  and  one 
at  each  side  of  the  tubular 
sheath,  will  enable  the 
dissector  to  see  that  it  is 
divided  by  two  slender 
septa  into  three  compart- 
ments, the  femoral  artery 
occupying  the  outermost, 
the  femoral  vein  the  mid- 
dle, and  the  innermost  or 
smallest  one  being  occu- 
pied only  by  a  lymphatic 
gland.  This  last  division 
of  the  femoral  sheath  is 
the  \_femoral  or]  crural 
cayial. 

The    [Femoral   or] 
crural   Ring    (Fig.    53, 
12).^ — If    the    finger    be 
passed  upwards  along  the  crural  [femoral]  canal,  it  will 
enter  the  Crural  or  Femoral  Ring  beneath  Poupart's  liga- 
ment, displacing  a  little  piece  of  subperitoneal  fat  [and  a 


Crpral  Shbath  laid  open  (from  Wood  "On 

Rupture"). 
a.  Middle  cutaneous  nerve. 

c.  Placed  to  inner  side  of  Gimbernat's  liga- 

ment. 

d.  Hiac  portion  of  fascia  lata. 

e.  Pubic  portion  of  fascia  lata. 

/.  Margin  of  saphenous  opening  (turnedback). 
k.  Femoral  sheath  opened  by  three  incisions. 
I.  Saphena  vein. 
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l3'rapliatic  gland  and  areolar  tissue]  -uiiich  occupy  it  and 
are  termed  tlie  septum  crurale.  The  boundaries  of  the  crural 
[femoral]  ring  can  be  better  felt  than  seen,  and  are,  in  front ^ 
Poupart's  ligament  or  crural  arch  (with  occasionallj^  a  dis- 
tinct band  of  fascia  transversalis  beneath  it,  called  the  deep 

Fig.  53. 


Section  of  the  Stkuctures  which  pass  i 

1.  Poupart's  ligament. 

2,  2.  Iliac   portion   of  tbe   fascia  lata, 

attached  along  the  margin  of  the 
crest  of  the  ilium,  and  along  Pou- 
part's ligament  as  far  as  the  spine 
of  the  puhes  (3). 
4.  Pubic  portion  of  the  fascia  lata,  con- 
tinuous at  3  with  the  iliac  portion, 
and  passing  outwards  behind  the 
sheath  of  the  femoral  vessels  to  its 
outer  border  at  5,  where  it  divides 
into  two  layers;  one  is  continuous 


ENEATH  THE  FEMORAL  Arch  (from  Wilson). 
with  the  sheath  of  the  psoas  (6) 
and  iliacus  (7)  ;  the  other  (S)  is  lost 
upon  the  capsule  of  the  hip-joint 
(9). 

10.  The  anterior  crural  nerve. 

11.  Gimbernat's  ligament. 

12.  The  femoral  ring,  within  the  femoral 

sheath. 
13    Femoral  vein. 
li.  Femoral  artery  ;  the  two  vessels  and 

the   ring   are   surrounded  by  the 

femoral  sheath. 


crural  arch)  ;  behind.,  the  ileo-pectineal  line  and  body  of  the 
pubes.  [It  is  strange  that  most  anatomists  and  surgeon^ 
give  the  pubic  bone  as  the  inferior  or  posterior  boundary  of 
the  femoral  ring,  whereas  even  a  rude  dissection  will  show 
that  the  bone  is  here  covered  by  a  comparatively  thick  muscle 
(the  pectineus),  which  fills  up  the  depression  seen  in  front  of 
the  ilio-pectineal  line.  (See  Fig.  128,  12,  p.  278.)]  Exter- 
nally., the  femoral  vein  separated  bv  the  septum ;  and  inter- 
im 
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nally  the  sharp  margin  of  Gimbernat's  ligament.  The  crural 
[femoral]  ring  is  the  aperture  through  which  femoral  hernia 
leaves  the  abdomen,  and  the  point  at  which  strangulation 

most  commonly  occurs  ;  the 
finger  should  therefore  tho- 
roughly explore  it.  [It 
should  also  be  carefully 
examined  from  within  the 
abdomen.] 

The  Crural  [Femoral] 
Canal  (Fig.  52,  p.  144,  and 
Fig.  54)  is  the  short  canal 
along  which  femoral  hernia 
descends  from  the  crural 
[femoral]  ring  to  the  saphe- 
nous opening;  but  as  soon 
as  the  hernia  has  forced  its 
way  through  that  spot,  it 
ascends,  owing  to  the  close 
attachment  of  the  superfi- 
cial fascia  below  that  point, 
and  lies  along  PouiDart's 
ligament,  or,  if  of  large  size, 
may  stretch  the  fascia  suffi- 
ciently to  mount  over  the 
ligament  and  simulate  an 
inguinal  hernia. 

The  Coverings  of  a 
Femoral  Hernia  (Fig. 
54)  [See  Table,  p.  180]  will 
be  readily  learned  if  the 
course  it  takes  has  been 
thorouglil}^  understood.  In 
its  descent  the  intestine  pushes  before  it  (1)  peritoneal  sac, 
(2)  septum  crurale,  (3)  femoral  sheath,  (4)  cribriform  fascia, 
(5)  superficial  fascia,  and  (6)  the  skin.  It  must  not  be  sup- 
posed that  the  surgeon  will  meet  with  these  various  cover- 
i"ngs  in  operating  upon  a  strangulated  femoral  hernia,  since 
he  usually  paj's  no  attention  to  any  of  them  until  he  reaches 
the  sac  or  peritoneum,  which  is  to  be  recognized  by  its  thin 
bluish  appearance  aud  by  the  fluid  generally  to  be  seen 
through  its  slightly  transparent  wall.^ 

'  The  student  is  particularly  warned  against  the  common  error  of  sup- 
posing the  sac  of  a  hernia  to  be  smooth  aud  glistening  on  its  exterior. 


Imaginary  Section  of  Crural  [Fkmorai,] 
Canal  to  show  the  Course  and  Cover- 
ings OF  A  Femoral  Hernia  (drawn  by 
J.  T.  Gray). 


Peritoneum. 
Septum  crurale. 
Femoral  slieath. 


4.  CiilM'iform  fascia. 

5.  Integuments. 


SURGERY     OF    FEMORAL    HERNIA. 


U1 


Surgery. —  Operation  for  strangulated  femoral  hernia. 
The  point  of  stricture  is  very  rarely  at  the  saphenous  open- 
ing, since  it  becomes  so  mucli  enlarged  in  an  old  hernia  as 
to  offer  no  resistance  ;  and  the  skin  and  superficial  struc- 
tures having  been  divided  (usually  by  a  vertical  incision), 
the  forefinger  can  therefore  be  readily  passed  along  the 
crural  [femoral]  canal  on  the  inner  side  of  the  hernia  to 
the  crural  [femoral]  ring,  where  the  stricture  will  be  found. 
This  may  be  most  satisfactorily  and  safely  relieved  by 
cutting  cautiously  inwards  with  a  hernia  knife,  so  as  to 
notch  or  divide  Gimbernat's  ligament;  but  if  this  should 
not  prove  sufficient,  the  sac  must  be  cautiously  opened  and 
the  stricture  divided  from  within  it. 


Fig.  55, 


Fi-.  56. 


Irregular  Origin  of  Obtdrator  Arte- 
ry FROM  Epigastric.  1st  variety  ex- 
ternal to  crural  ring  (from  Wood  "  On 
Eupture"). 


Irregular  Origin  of  Obtctrator  Arte- 
RT  FROM  Epigastric.  2d  variety  in- 
ternal to  crural  riug  (from  Wood  "On 
Eupture"). 


The  only  possible  danger  which  can  be  met  with  in  the 
deep  incision,  is  an  abnormal  distribution  of  the  obturator 
artery  [Figs.  55  and  56],  which,  if  it  arise  from  the  epigas- 
tric artei\y  and  wind  close  to  the  inner  side  of  the  neck  of 
the  sac,  might  be  divided  and  give  rise  to  troublesome 
hemorrhage.  Fortunately  this  vessel,  if  it  exist,  is  seldom 
damaged  by  a  cautious  use  of  the  knife,  and,  as  it  is  im- 
possible to  ascertain  its  presence  beforehand,  its  existence 
may  be  ignored  in  practice. 

The  cutaneous  nerves  of  the  upper  part  of  the  front  of  the  thigh 
are  to  be  examined  with  the  fascia  lata,  before  it  is  removed  to  ex- 
pose Scarpa's  triangle. 
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The  Fascia  lata  of  the  thigh  is  a  dense  white  membrane 
attached  to  Poupart's  ligament  and  the  crest  of  the  ilium 
above,  and  to  the  pubes  internally,  and  will  be  afterwards 
seen  to  inclose  and  support  all  the  muscles  of  the  thigh. 

Cutaneous  Nerves  (Fig.  5*7). — The  Ilio-inguinal 
7ierve,  which  emerges  from  the  external  abdominal  ring, 

gives    one     or     two     small 
branches  to  the  thigh. 

The  crural  hra,nch  of  the 
Genito-crural  nerve  pierces 
the  fascia  at  the  level  of,  but 
external  to,  the  saphenous 
opening,  and  joins  the  middle 
cutaneous  nerve.  It  is  very 
seldom  satisfactorily  seen  un- 
less traced  from  the  lumbar 
plexus. 

The  External  cutaneous 
nerve  (3)  is  to  be  found  in  a 
fold  of  fascia  lata  close  to 
the  anterior  superior  spine 
of  the  ilium,  and  pierces  the 
fascia  at  a  variable  point,  to 

Superficial  Dissection  of  the  Front 
OF  THE  THISH  (from  Hirsclifeld  and  Le- 
veill^). 

1.  Poupart's  ligament. 

2.  Superficial     epigastric     branches     of 
femoral  artery. 

3.  External  cutaneous  nerve. 

4.  Femoral  artery. 

5.  .'),  5.  Middle  cutaneous  nerve. 

6.  Femoral  vein. 

7.  7,  7.  Outer  division  of  internal  cuta- 
neous nerve. 

8.  S,  8.  Inner  division  of  internal  cuta- 
neous nerve. 

9.  Branch  to  sartorius  muscle  from  in- 
ternal cutaneous. 

10.  Sapliena  vein. 

11.  Sartorius  muscle. 

12.  Cutaneous  branch  of  obtui'ator  nerve. 
13  Plexus  patellae. 
14.  Patellar  branch   of   long   saphenous 

nerve. 
16.  Long  or  internal  saphenous  nerve. 
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be  distributed  bj-  an  anterior  and  a  posterior  branch  to  the 
outer  side  of  the  tliigh. 

The  Jliddleculaneous  nerve  (5)  (from  the  anterior  crural) 
pierces  the  fascia  about  the  middle  of  the  thigh,  and  will 
be  afterwards  traced  as  far  as  the  knee. 

The  Internal  cutaneous  and  Long  Saj:)henoiis  nei^ves  are 
not  seen  at  present. 

Scarpa's  Triangle. 

The  fascia  lata  is  to  be  removed  from  the  hollow  below  Poupart's 
ligament  as  far  as  the  skin  has  been  reflected,  and  the  muscles,  ves- 
sels, and  nerves  thus  exposed,  are  to  be  as  thoroughly  cleaned  as  is 
possible  without  disturbing  their  relations. 

Scarpo.^s  triangle  is  the  space  in  the  upper  third  of  the 
front  of  the  thigh,  containing  the  first  part  of  the  femoral 
vessels.  The  base  of  the  triangle  is  upwards,  and  is  formed 
b}^  Poupart's  ligament ;  the  outer  boi^der  is  formed  by  the 
sartorius  muscle,  which  crosses  the  thigh  obliquely;  the 
inner  border  corresponds  to  the  margin  of  the  adductor 
longus,  and  the  apex  of  the  triangle  is  formed  by  the 
meeting  of  the  two  above-named  muscles.  The  space  has 
been  seen  to  be  covered  in  by  the  superficial  fasciae  and 
fascia  lata,  and  \t^  floor  will  now  be  seen  to  be  formed  b}^ 
the  psoas  and  iliacus  on  the  outer  side,  the  pectineus  and 
adductor  longus  on  the  inner  side,  with  (in  some  subjects) 
a  small  portion  of  the  adductor  brevis  between  the  two. 

Scarpa's  triangle  contains  the  upper  part  of  the  femoral 
artery  and  vein  ;  the  origin  of  the  profunda  artery  with  its 
vein  ;  and  the  anterior  crural  nerve  with  some  of  its  branches. 
The  saphena  vein  is  not  one  of  the  contents  of  the  space, 
although  generally  seen  to  the  inner  side  of  the  femoral 
vessels,  since  it  originally  was  superficial  to  the  fascia  lata. 

The  Femoral  Artery  in  Scarpa's  Triangle  (Fig.  57, 
4). — The  femoral  artery  is  the  continuation  of  the  external 
iliac  arter}^,  and  extends  from  Poupart's  ligament  to  the 
popliteal  space  [i.  e.,  to  the  tendinous  arch  in  the  adductor 
magnus].  The  part  now  exposed  is  that  above  the  sarto- 
rius, and  is  usually  nearly  half  of  the  whole  length  of  the 
vessel.  When  the  thigh  is  slightly  flexed  and  abducted, 
the  artery  runs  from  a  point  midway  between  the  symphy- 
sis pubis  and  the  anterior  superior  iliac  spine  (or  a  little  to 
the  inner  side  of  the  centre  of  Poupart's  ligament)  through 
the  middle  of  the  triangle  in  a  line  with  the  pi'ominent 

13* 
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tubercle  on  the  inner  condyle  of  the  femur;   but  when 
the  thigh  is  fully  extended  it  will  be  seen  to  wind  slightly 
to  the  inner  side  of  the  limb.     This 
portion    of  the   artery  is   covered 
only  by  the  superficial  fasciae  and 
fascia  lata,  except  near  Poupart's 
ligament,  where  it  has  been  seen  to 
be  inclosed  in  the  femoral  sheath. 
One  or  two  branches  of  the  internal 
cutaneous   nerve  cross  the  vessel 
at    variable    points.      Behind    the 
artery  from  above  downwards  are, 
the  psoas  (with  a  portion  of  the 
femoral  sheath)  ;  the  pectineus,  but 
separated  from  the  femoral  artery 
by  the  profunda  artery  and  vein 
and  the  femoral  vein  ;  and  the  ad- 
ductor longus.     To  the  outer  side 
tliroughout  is  the  anterior  crural 
nerve,  but  separated  at  the  upper 
part  by  a  small  piece  of  the  psoas ; 
and  the  long  saphenous  branch  is 
in  close  relation  at  the  lower  part 
of  the  space.     The  femoral  vein  is 
to  the  inner  side  near  Poupart's 
ligament,  but  lower  down  is  behind 
the  artery,  forming  one  of  its  pos- 
terior relations.-  [It  begins  to  wind 
posteriorly  some  two  inches  below 
Poupart's  ligament.] 
Surgery"  (Fig-  58). — From  its  superficial  position,  the 
femoral  artery  can  be  readily  felt  during  life,  and  com- 
pression may  be  effected  in  any  part  of  the  triangle,  but 
most  satisfactorily  against  the  margin  of  the  pubes  [i.  e., 
immediately  below  Poupart's  ligament].     The  artery  has 
been  tied  above  the  origin  of  the  profunda,  but  with  un- 
satisfactory results — deligation  at  the  lower  part  of  the 
triangle  having  been  very  successful.     The  latter  operation 
is  readily  performed  through  an  incision,  from  thi'ee  to  four 
inches  long,  in  the  middle  of  the  lower  part  of  the  space, 
and  in  the  direction  of  the  limb,  which  is  to  be  abducted. 
[The  middle  of  the  incision  should  be  four  or  five  inches 
below  Poupart's  ligament  to  avoid  the  profunda  artery 
(which  arises  from  one  to  two  inches  below  Poupart's  liga- 


Incision  for  Ttino  the  Fe- 
mora). Artery  (from  Fergas- 
son's  "  Surgery"). 
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ment)  and  to  allow  space  for  a  clot.]  The  incision  should 
be  carried  at  once  through  the  fascia  so  as  to  expose  the 
fibres  of  the  sartorins  at  the  lower  part  of  the  wound, 
which  are  readil}^  recognizable  by  their  oblique  direction. 
The  muscle  being  turned  a  little  outwards,  the  cellular 
sheath  of  the  vessels  will  be  seen,  and  the  artery  can  be 
easilj^  isolated  and  secured.  The  needle  should  be  passed 
from  within  outwards,  great  care  being  taken  not  to  include 
the  vein  which  is  behind,  or  the  long  saphenous  nerve  which 
is  to  the  outer  side  of  the  vessel. 

Branches  (Fig.  51,  p.  141). — The  small  (e)  svperjicial 
epigast7'ic ;  (d)  supei'ficial  circumjiex  iliac ;  and  {f)  supe- 
rior external  piudic  have  been  already  examined.  A  small 
branch,  the  inferior  external  pudic,  arises  from  the  upper 
part  of  the  artery  and  passes  beneath  the  fascia  lata  to  the 
pubes. 

The  largest  branch,  the  profunda  artery  [Fig.  60, 
p.  158],  arises  from  one  or  two  inches  below  Poupart's 
ligament,  and  is  now  seen  lying  first  to  the  outer  side  of, 
and  then  behind,  the  femoral  artery  and  vein,  and  resting 
upon  the  pectineus.  It  is  the  great  artery  to  the  muscles 
of  the  thigh,  and  will  be  afterwards  dissected. 

The  Femoral  vein  at  the  lower  part  of  Scarpa's  tringle 
lies  a  little  to  the  outer  side  of  the  artery.  It  then  ascends 
behind  it,  and  after  being  joined  by  the  profunda  vein,  lies 
to  the  inner  side  of  the  femoral  artery  at  the  upper  part  of 
the  space,  where  it  receives  the  saphena  vein  and  the  veins 
corresponding  to  the  four  small  branches  of  the  artery. 

The  Anterior  Crural  Nerve  (Fig.  61,  5,  p.  159)  is  de- 
rived from  the  2d,  3d  and  4th  nerves  of  the  lumbar  plexus, 
and  enters  Scarpa's  triangle  beneath  Poupart's  ligament, 
between  the  psoas  and  iliacus  muscles.  It  divides  into  a 
superficial  and  deep  part,  the  superficial  giving  off*  the 
middle  and  internal  cutaneous  nerves  and  suppl^dng  the 
sartorius ;  the  deep  suppl^^ing  muscular  branches,  and  the 
long  or  or  internal  saphenous  nerve  which  becomes  cuta- 
neous at  the  inner  side  of  the  knee.^ 

The  limb  being  extended,  the  line  of  incision  on  the  inner  side  of 
the  thigh  is  to  be  prolonged  to  three  inches  below  the  knee  and  then 
carried  across  the  limb,  when  the  skin  thus  marked  out  is  to  be  re- 
flected to  the  outer  side,  and  the  superficial  fascia  to  the  same  extent, 

'  This  last  is  often  described  as  coming  from  the  superficial  divi- 
sion, but  the  above  is  the  more  common  arrangement. 
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all  the  cutaneous  nerves  being  carefully  left  at  their  points  of  emer- 
gence from  the  fascia  lata. 

The  Bu7'sa  patellae  is  the  subcutaneous  synovial  sac  in 
front  of  the  knee-cap,  which  will  be  seen  by  making  a 
vertical  incision  into  it.  When  inflamed,  this  bursa  forms 
what  is  commonly  known  as  "house-maid's  knee." 

The  Fascia  lata  or  deep  fascia  of  the  thigh  is  now 
thoroughly  exposed.  It  has  been  seen  to  be  attached  to 
Poupart's  ligament  and  the  crest  of  the  pubes,  and  can 
now  be  followed  to  the  crest  of  the  ilium.  The  fascia  is 
strongest  on  the  front  and  outer  side  of  the  thigh,  and  on 
each  side  of  the  prominent  extensor  muscles  may  be  seen 
a  white  line  marking  the  positions  of  its  external  and 
internal  intermuscular  septa.  The  fascia  is  attached  to  the 
condyles  of  the  femur  below,  and  is  continued  over  the 
patella  to  the  heads  of  the  tibia  and  fibula,  being  incorpo- 
rated with  the  several  tendons  attached  to  those  parts. 

Piercing  the  fascia  lata  at  several  points  are  the  cutaneous 
nerves  of  the  thigh,  some  of  which  have  been  already  seen, 
but  the  following  are  now  to  be  traced  to  their  distributions 
and  then  to  their  origins,  the  fascia  being  removed  as  may 
be  necessary  for  the  latter  purpose. 

The  Internal  cutaneous  nerve  (Fig.  5*1,  7,  8,  p.  148)  is  a 
branch  of  the  anterior  crural,  and  divides  at  a  variable 
point  into  two  branches,  outer  and  inner.  The  outer  branch 
frequently  perforates  the  sartorius  muscle,  which  it  sup- 
plies, and  becomes  cutaneous  in  the  lower  third  of  the 
thigh,  the  branches  reaching  as  far  as  the  patella.  The 
inner  branch  having  crossed  the  femoral  artery  appears 
close  to  the  saphena  vein  a  little  above  the  knee,  and  its 
branches  unite  with  those  of  the  other  branch  and  with 
the  internal  saiDhenous  nerve.  Occasionally  a  junction  be- 
tween this  nerve  and  the  obturator  may  be  traced  on  the 
inner  side  of  the  middle  of  the  thigh. 

The  Long  or  Internal  Sajj/ienous  nerve  (the  course  of 
which  will  be  afterwards  seen)  becomes  cutaneous  at  the 
inner  side  of  the  knee-joint,  where  it  lies  at  first  in  front  of 
the  saphena  vein,  and  immediately  sends  a  large  branch 
forward  to  the  skin  of  the  patella  (ramus  cutaneus 
patellae),  which  unites  with  other  cutaneous  nerves  to  form 
what  has  been  called  the  plexus  patellae. 

The  Superficial  veins  of  the  thigh  are  very  variable,  but 
the3'^  either  open  into  the  saphena  vein  separately,  or  form 
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one  or  more  separate  branches  which  join  the  main  trunk 
at  or  near  the  saphenous  opening. 

Muscles  or  the  Front  op  the  Thigh. 

The  remains  of  the  fascia  lata  are  to  be  removed  and  the  cutaneous 
nerves  turned  aside.  The  muscles  of  the  front  of  the  thigh  will  be 
put  on  the  stretch  by  flexing  the  knee,  except  the  sartorius,  which 
must  be  stretched  with  hooks  in  order  to  clean  it.  All  the  loose 
fascia  is  to  be  removed  and  each  muscle  cleaned  in  the  direction  of  its 
fibres,  special  care  being  taken  to  expose  clearly  the  origin  and  in- 
sertion of  each. 

Connection  with  the  fascia  lata  on  the  outer  side  of  the 
thigh  is  the  Tensor  Fascia  or  Vaginae  Femoris  (Fig.  59, 
4,  p.  154)  which  is  to  be  exposed  b}^  removing  the  fascia  below 
the  crest  of  the  ilium.  The  muscle  arises  from  the  outside 
of  the  anterior  superior  spine  of  the  ilium  and  from  a  small 
portion  of  the  crest;  and  the  fibres  pass  downwards  and 
backwards  to  be  inserted  into  the  fascia  lata  below  the  great 
trochanter,  the  fascia  being  split  at  this  point  to  receive 
the  muscular  fibres.  The  tensor  vaginae  femoris  is,  as  its 
name  implies,  a  tensor  of  the  fascia  of  the  thigh,  and 
thereby  supports  and  assists  the  other  muscles  of  the  limb; 
it  is  also  an  internal  rotator  of  the  femur.  It  is  supplied 
by  a  branch  of  the  superior  gluteal  nerve,  which  may  be 
seen  entering  the  deep  surface  of  the  muscle  when  it  is  re- 
flected. [It  can  be  readily  felt  on  each  side  by  placing  the 
hands  over  it,  in  the  standing  posture,  and  then  throwing 
the  weight  of  the  body  on  each  leg  alternately.] 

The  Sartorius  (Fig.  59,  5)  is  the  longest  muscle  of  the 
body,  and  when  dissected  lies  loosely  upon  the  subjacent 
muscles. 

It  arises  from  the  anterior  superior  spine  of  the  ilium 
and  from  the  notch  below  it,  and,  crossing  obliquely  over 
the  thigh,  winds  to  the  inner  side  of  tiie  knee  and  is  iyi- 
serted  into  the  broad  and  subcutaneous  surface  below  the 
inner  tuberosity  of  the  tibia.  The  insertion  of  the  sarto- 
rius is  by  a  broad  tendinous  expansion,  which  is  incorpo- 
rated with  the  fascia  of  the  limb  and  overlaps  the  insertions 
of  the  gracilis  and  semi-tendinosus  muscles  (of  which  the 
latter  is  the  lower  one),  a  bursa  intervening  between  them. 
The  sartorius  (tailor-muscle)  is  a  flexor  of  the  leg  upon 
the  thigh  and  a  flexor  and  rotator  outwards  of  the  thigh 
upon  the  pelvis,  thus  crossing  the  legs,  and  hence  the  name. 
It  is  siqjjjlied  by  the  anterior  crural  nerve. 
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Fig.  59. 


The  Quadriceps  Extensor  is  the  fleshy  mass  on  the 
front  of  the  thigh  consisting  of  the  rectus  femoris  super- 
ficially, with  the  crureus  beneath  it  and  the  vastus  externus 
and  internus  on  either  side. 

The  Rectus  Femoris  (Fig.  59,  6)  has  no  attachment 
to  the  femur,  but  stretches  over  it  from 
the  pelvis  to  the  patella.  It  arises 
by  a  double  tendinous  origin,  from  the 
anterior  inferior  spine  of  the  ilium  and 
from  the  rough  depression  above  the 
acetabulum.  The  two  heads  unite  to 
form  a  fusiform  bipenniform  muscle, 
which  is  tendinous  on  its  under  surface 
at  the  lower  part,  and  passes  to  be  in- 
serted into  the  upper  part  of  the  patella 
in  conjunction  with  the  other  extensor 
muscles. 

Beneath  the  rectus  will  be  seen  the 
external  circumjlex  branch  of  the  pro- 
funda artery.  This  arises  from  the 
outer  side  of  the  vessel  near  its  origin, 
and  runs  transversely  between  the 
branches  of  the  anterior  crural  nerve, 
upon  the  vastus  externus,  but  beneath 
the  sartorius  and  rectus  femoris,  to 
the  outer  side  of  the  thigh,  where  it 
divides  into  ascending,  transverse,  and 
descending  sets  of  branches.  The 
ascending  branches  pass  beneath  the 
tensor  fasciai  [or  vaginae  femoris]  to 
anastomose  with  the  gluteal  arter3- ; 
the  transverse  set  supply  the  vastus 
externus,  and,  turning  round  the  limb, 
anastomose  with  the  sciatic  arter}' ; 
whilst   the  descending  branch  passes 


Muscles  of  the  Anterior  Femoral  Region  (from  Wilson). 
8.  Vastus  internus. 
:9.  PateUa. 

10.  Iliacus  internus. 

11.  Psoas  magnus. 

12.  Pectineus. 

13.  Adductor  longus. 


1.  Crest  of  the  ilium. 

2.  Its  anterior  superior  spinous  process. 

3.  Gluteus  medius. 

4.  Tensor  vagina;  femoris  ;   its  insertion 

into  tbe  fascia  lata  is  shown  inte- 
riorly. 

5.  Sartorius. 

6.  Rectus  femoris. 

7.  Vastus  externus. 


14.  Part  of  the  adductor  magnus. 

15.  Gracilis. 
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between  the  vastus  externns  and  the  crurens  to  the  knee- 
joint,  where  it  anastomoses  with  the  superior  external 
articular  branch  of  the  popliteal  arter^y. 

The  Vastus  Externus  (Fig.  59,  7)  is  the  largest  of  three 
muscles  in  front  of  the  femur.  It  arises  from  the  root  of 
the  great  trochanter  and  the  line  leading  to  the  linea 
aspera  ;  from  the  outer  side  of  the  linea  aspera  and  adjacent 
part  of  the  shaft  of  the  femur;  from  two-thirds  of  the  outer 
division  of  the  same  line  ;  and  from  the  external  intermus- 
cular septum.  Its  fibres  end  in  a  broad  aponeurosis  which 
is  inserted  partly  into  the  outer  side  of  the  patella,  blend- 
ing with  the  rectus,  and  partly  into  the  head  of  the  tibia, 
forming  a  portion  of  the  anterior  ligament  of  the  knee- 
joint  and  being  blended  with  the  fascia. 

The  Vastus  Internus  (Fig.  59,  8)  is  more  or  less  united 
with  the  crureus.  It  ojHses  from  the  inner  side  of  the  linea 
aspera  and  from  the  adjacent  bone  as  high  as  the  insertion 
of  the  iliacus  below  the  lesser  trochanter;  from  the  upper 
half  of  the  inner  division  of  the  linea  aspera ;  and  from 
the  internal  intermuscular  septum.  Its  tendon  resembles 
that  of  the  vastus  externus,  and  is  inserted  into  the  inner 
side  of  the  patella  and  the  head  of  the  tibia,  forming  part 
of  the  anterior  ligament  of  the  knee,  and  being  blended 
with  the  adjacent  tendons  and  fascia.  The  origin  of  the 
lower  part  of  the  muscle  cannot  be  seen  quite  distinctly  at 
present,  since  its  inner  border  is  united  with  the  tendon  of 
the  adductor  longus  to  form  a  tendinous  covering  to  the 
femoral  vessels  (Hunter's  canal). 

The  Crureus  covers  the  front  of  the  femur  between  the 
two  vasti  muscles,  with  which  it  is  partiall}^  united.  [It  is 
generally  impossible,  indeed,  to  separate  thoroughly  the 
origins  of  the  vastus  internus  and  the  crureus.] 

It  arises  from  the  anterior  surface  of  the  femur,  from 
the  anterior  intertrochanteric  line  to  about  four  inches  from 
the  lower  end  of  the  bone,  and  is  insei'ted  into  the  patella 
with  the  other  extensor  muscles.  Its  surface  is  tendinous, 
to  allow  free  movement  of  the  rectus  upon  it. 

The  small  subcrureus  muscle  will  be  best  dissected  with 
the  knee-joint. 

The  quadriceps  extensor  is  the  great  extensor  of  the  leg 
upon  the  thigh,  and  is  therefore  in  constant  requisition  in 
standing  and  walking.  The  rectus  in  addition  flexes  the 
thigh  upon  the  pelvis  when  the  leg  is  fully  extended ;  also 
when  the  leg  is  fixed  it  steadies  the  pelvis  upon  the  femur 
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or  draws  it  forward.  The  quadriceps  extensor  is  supplied 
by  the  anterior  crural  nerve.  [For  the  peculiar  ligamentous 
action  of  the  rectus,  see  pp.  185-6.] 

Surgery. — These  powerful  muscles  occasionally  fracture 
the  patella  transversely  by  their  violent  and  sudden  action, 
the  bone  being  snapped  across  the  condyles  of  the  femur 
and  the  upper  fragment  afterwards  drawn  up  by  the  con- 
traction of  the  muscles.  In  order  to  relax  the  muscles  and 
bring  the  fragment  down,  it  is  necessary  to  "  extend  the 
leg  upon  the  thigh  and  flex  the  thigh  upon  the  pelvis." 

The  Femoral  Artery  in  Hunter's  Canal  (Fig.  61, 
p.  159). — Hunter's  canal  is  formed  by  a  tendinous  expan- 
sion derived  from  the  adductors  longus  and  magnus  and 
the  vastus  iuternus  which  encloses  the  femoral  vessels  and 
long  saphenous  nerve  in  the  middle  third  of  the  thigh. 
The  canal  begins  at  the  crossing  of  the  sartorius  muscle 
and  ends  at  the  opening  in  the  adductor  magnus,  where 
the  artery  enters  the  popliteal  space,  being  covered  by  the 
sartorius  in  its  whole  length.  On  laying  open  the  canal,  the 
femoral  artery  will  be  found  to  have  its  vein  behind  and  to 
the  outer  side  until  it  reaches  the  opening  in  the  adductor 
magnus,  when  the  nerve  crosses  the  arter^^  to  pierce  the 
tendon  and  become  cutaneous  on  the  inner  side  of  the  knee. 

The  Opening  in  the  adductor  magnus,  as  it  is  commonly 
called,  is  in  reality  an  opening  between  the  round  tendon 
of  the  adductor  magnus  on  the  inner  side,  and  the  fibres 
of  the  vastus  internus  and  the  femur  on  the  outer  side,  the 
tendinous  fibres  of  the  adductor  forming  the  remainder  of 
its  circumference.  The  only  structures  passing  through  it 
are  the  femoral  artery  and  vein. 

The  Anastomotica  magna  is  the  onlj^  vessel  arising  from 
the  femoral  artery  in  Hunter's  canal,  but  its  branches  not 
unfrequently  come  ofi"  at  two  or  more  separate  places.  The 
anastomotica  has  a  superficial  and  a  deep  branch ;  the 
superficial  accompanj-ing  the  saphenous  nerve  to  the  skin ; 
the  deep  branch  entering  the  vastus  internus,  through 
which  it  descends  to  the  knee  to  anastomose  with  the 
articular  branches  of  the  popliteal  artery. 

Surgery  (Fig.  58,  p.  150). — Deligation  of  the  femoral 
artery  in  Hunter's  canal  is  not  frequently  performed  in 
the  present  daj^,  but  the  vessel  is  readily  reached  by  an 
incision  to  the  inner  side  of  the  vastus  internus  in  the 
middle  third  of  the  thigh,  by  which  the  outer  edge  of  the 
sartorius   muscle   is   met    with.     The  sartorius  is  turned 
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inwards,  when  the  tendinous  canal  is  brought  into  view, 
and  by  haying  it  open  the  artery  will  be  exposed.  It  is 
more  convenient  to  pass  the  aneurism  needle  from  without 
inwards  than  the  reverse,  the  vein  Ij^ing  to  the  outer  side. 
The  Anterior  Crural  Nerve  (Fig.  61,  5,  p.  159)  sup- 
plies branches  to  all  the  muscles  of  the  front  of  the  thigh, 
except  the  tensor  fasciae  femoris,  and  also  gives  a  branch 
to  the  pectineus  on  the  inner  side  of  the  limb.  The  branch 
to  the  sartorius  has  been  alreadj^  seen  to  arise  from  the 
internal  cutaneous  nerve,  and  the  remaining  branches  can 
now  be  traced  from  the  deep  division.  The  nerve  to  the 
vastus  internus,  which  arises  close  to  the  long  saphenous 
nerve,  is  sometimes  (but  badl.y)  called  the  "  short  saphe- 
nous nerve."  The  nerve  to  the  pectineus  crosses  trans- 
versely beneath  the  femoral  vessels  to  the  surface  of  the 
pectineus  muscle,  and  gives  a  branch  to  the  front  of  the 
hip-joint. 

Inner  Side  op  the  Thigh. 

The  superficial  muscle  of  the  inner  side  of  the  thigh  (adductor 
longus)  is  already  partially  seen  ;  to  expose  the  rest  of  the  region,  an 
incision  is  to  be  made  along  the  rami  of  the  pubes  and  ischium,  and 
the  skin  is  to  be  reflected,  when  the  gracilis  will  be  brought  into 
view. 

A  few  cutaneous  branches  to  the  skin  of  the  inner  side 
of  the  thigh  will  be  found  appearing  below  the  adductor 
longus.     They  are  derived  from  the  obturator  nerve. 

The  Adductor  Longus  (Fig.  59,  13,  p.  154)  arises  by  a 
round  tendon  from  the  front  of  the  os  pubis  immediately 
below  the  crest,  and  expands  to  be  inserted  into  the  middle 
third  of  the  inner  border  of  the  linea  aspera.  It  is  supplied 
by  the  obturator  nerve. 

The  Gracilis  (Fig.  61,  26)  is  the  most  internal  of  the 
muscles  of  the  thigh,  and  m'ises  by  a  broad  thin  tendon 
from  the  rami  of  the  pubes  and  ischium  close  to  the  sym- 
physis. It  is  a  long  ribbon-shaped  muscle,  and  is  inserted 
into  the  inner  surface  of  the  tibia  beneath  the  sartorius, 
but  higher  than  the  semi-tendinosus.  It  is  supplied  by  the 
obturator  nerve. 

The  adductor  longus  is  to  be  divided  near  its  origin  aud  turned 
down,  in  order  to  expose  the  adductor  brevis  and  the  insertions  of 
the  pectineus  and  the  psoas  and  iliacus.  The  branch  of  the  obturator 
nerve  to  the  muscle  is  to  be  preserved,  and  the  profunda  vessels  are 
to  be  cleaned  as  far  as  exposed,  with  the  deep  muscles. 
14 
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The  Peetineus  (Fig.  59,  12)  has  been  already  seen  in 
relation  with  the  femoral  artery  and  forming  part  of  the 
floor  of  Scarpa's  triangle.  It  arises  from  the  upper  part 
of  the  triangular  surface  immediately  in  front  of  the  ilio- 
pectineal  line,  and  slightly  from  the  line  itself,  and  winds 
to  the  back  of  the  femur  to  be  inserted  into  the  line  leading 
from  tlie  trochanter  minor  to  the  linea  aspera.  It  is  sup- 
plied by  the  anterior  crural  nerve. 

The  peetineus  should  be  divided  and  turned  aside,  in  order  to  bring 
the  deeper  parts  in  view. 

Insertion  of  the  Psoas  and  Iliaeus. — The  muscles 
form  a  single  tendon,  along  the  inner  border  of  w^hich, 
however,  muscular  fibres  are  continued  for  its  whole  length. 
The  insertion  of  the  tendon  is  into  the  back  of  the  lesser 

trochanter,  and  the  mus- 
cular fibres  are  prolonged 
for  a  short  distance  below 
that  point. 

The  Adductor  Bre- 
vis  (Fig.  61,  18)  has  the 
superficial  division  of  the 
obturator  nerve  lying  up- 
on it,  and  the  deep  divi- 
sion of  the  same  nerve 
ai^pearing  between  it  and 
the  adductor  magnus.  It 
arises  from  the  front  of 
the  pubes  below  the  ad- 
ductor longus  and  be- 
tween the  gracilis  and 
obturator  externus,  and 
is  inserted  into  the  upper 
part  of  the  linea  aspera 
and  the  line  from  it  to 
the  lesser  trochanter,  be- 
hind the  peetineus  and 
adductor  longus  and 
overlapping  both  mus- 
cles. It  is  supplied  by 
the  obturator  nerve. 
The  action  of  the  ad- 

DlAORAM    OP   THE   PkOFUNDA    AKTEKY    OP    THE         ClUCtOrS        iS        implied         by 

thiuh  (drawn  by  J.  T.  Gray).  their  name,  but  they  act 


Fig.  60. 

Femoral  Artery — 

Psoas  and  Iliaeus 

Internal  Circumflex  A.  — rvVrj^ 

Peetineus 

Profunda  Artery \ 

Pm  is 

Superior  Perforating  A  n-v-'—  i^ 

Adductor  Brevis 

Middle  Perforating  A . . 

Adductor  Longus ^'"  "' ' 

Inferior  Perforating  A. 


Adductor  Magnus  . 
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at  the  same  time  as  external  rotators  of  the  thigh.  The 
power  of  adduction  can  be  carried  be3^ond  the  middle  line 
so  as  to  cross  tlie  thighs  over  one  another.  The  gracilis 
is  in  addition  a  flexor  of  the  leg.  [The  pectineus  is  an  ad- 
ductor and  flexor  of  the  thigh.]  All  the  muscles  of  the 
inside    of    the    thigh    are 

supplied  by  the  obturator  Fig-  61. 

nerve  except  the  pectineus, 

which   receives    its    nerve  ^,i^l^A 

from  the  anterior  crural.  ,,-^!lj^^^1^^^~^ 

The  Profunda  Artery 
(Fig.  60)  has  been  seen  to 
arise  from  the  femoral  ar- 
tery in  Scarpa's  triangle 
about  two  inches  below 
Poupart's    ligament.       It 

Nerves  of  the  Thtgh  (from   Hirsch- 

feld  and  LeveUle). 
1.  Gangliated  cord  of  sympathetic. 
2    Third  lumbar  nerve. 

3.  Branches  to  iUacus  internus. 

4.  Fourth  lumbar  nerve. 

5.  Anterior  crural  nerve. 

6.  Lurabo-sacral  nerve. 

7.  Branch  to  psoas. 

8.  Obturator  nerve. 

9.  External  cutaneous  nerve  (cut). 

10.  Nerve  to  pectineus. 

11.  Superficial    division    of    anterior 

crural  nerve  (cut). 

12.  Superficial  division  of    obturator 

nerve. 

13.  13.  Sartorius  muscle. 

14.  14.  Adductor  longus. 
l-i.  Branch  to  rectus. 

16.  Deep  division  of  obturator  nerve. 

17.  Branches  to  vastus   exteruus  and 

crureus. 

15.  Adductor  brevis. 

19.  Brancli  to  vastus  internus. 

20.  Adductor  magnus. 

21.  Vastus  exteruus. 

22.  22.  Internal  saphenous  nerve. 
2:3.  Rectus  femoris. 
21.  Patellar     brauch    of     saphenous 

nerve. 
2.3.  Vastus  internus. 
26.  Gracilis. 
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lies  at  first  to  the  outer  side  of  tlie  femoral  arterj^  and 
against  the  psoas,  but  then  winds  on  to  the  pectineus  be- 
hind the  femoral  arterj^,  which  is  separated  from  it  by  both 
the  profunda  and  femoral  veins.  The  profunda  next  winds 
between  the  borders  of  the  pectineus  and  adductor  longus, 
and  lies  against  the  adductor  brevis  ;  then  passing  behind 
the  adductor  longus,  it  runs  on  to  the  adductor  magnus, 
Avhere  it  ends.  The  profunda  vein  is  superficial  to  its  artery 
in  the  wliole  of  its  course. 

The  Branches  of  the  Profunda  are  the  external  and 
internal  circumflex,  three  perforating  arteries,  and  a  termi- 
nal branch,  besides  brandies  to  the  muscles  on  the  inside 
of  the  thigh. 

1.  The  External  circumjlex  artery  arises  from  the  outer 
side  of  the  profunda  near  its  origin,  and  has  been  already 
seen  in  the  dissection  of  the  thigh  (p.  154). 

2.  The  Internal  circumflex  arter-y  (Fig.  60,  p.  158)  arises 
from  tlie  inner  side  of  the  profunda  near  its  origin,  and  pass- 
ing beneath  the  pectineus,  reaches  the  obturator  externus 
muscle  above  the  adductor,  brevis,  when  it  divides  into  two 
branches.  One  passes  superficially  to  the  adductor  brevis, 
to  supply  the  muscles  on  the  inner  side  of  the  thigh ;  the 
other  passes  beneath  the  adductor  brevis,  and  after  giving 
a  branch  to  the  hip-joint,  ends  in  a  branch  which  will  be 
found  between  the  quadratus  femoris  and  adductor  magnus 
in  the  dissection  of  the  buttock. 

3.  The  Perforating  arteries  (Fig.  60),  which  are  three  in 
number,  pierce  the  adductor  muscles  to  reach  the  hamstrings, 
which  they  supply  on  their  deep  surfaces.  The  upper  and 
middle  arteries  perforate  the  adductors  brevis  and  magnus  ; 
the  lowest  arises  below  the  level  of  the  adductor  brevis, 
and  therefore  perforates  only  the  adductor  magnus.  The 
nutritious  artery  to  the  femur  generally  comes  from  the 
middle  perforating  arteiy,  and  when  entering  the  foramen 
in  the  linea  aspera  has  a  direction /^rom  the  knee  joint. 

4.  The  Terminal  branch  (Fig.  60)  ends  in  the  fibres  of 
the  adductor  magnus. 

The  adductor  brevis  is  to  be  divided  in  order  to  expose  the  deep 
portion  of  the  obturator  nerve,  the  adductor  magnus,  and  the  obtu- 
rator externus,  which  are  to  be  cleaned. 

The  Obturator  Nerve  (Fig.  61,  8,  p.  159)  is  the  last 
branch  of  the  lumbar  plexus,  being  derived  from  the  third 
and  fourth  lumbar  nerves.     It  leaves  the  pelvis  at  the  upper 


THE  ADDUCTOR  MAGNUS.  161 

part  of  the  obturator  foramen  with  the  obturator  artery, 
and  immediately'  divides  into  superficial  and  deep  portions. 
The  superficial  division  lies  upon  the  adductor  brevis  and 
supplies  the  adductor  longus,  the  adductor  brevis,  and  the 
gracilis,  giving  off  a  few  cutaneous  branches  and  an  articu- 
lar branch  to  the  hip-joint.  The  deep  division  lies  on  the 
adductor  magnus,  which  it  supplies  together  with  the  ob- 
turator externus,  and  gives  an  articular  branch  to  the  back 
of  the  knee.  [The  fact  that  it  supplies  the  knee-joint  as 
well  as  the  hip,  is  supposed  to  be  the  reason  of  the  pain  in 
the  knee  in  coxalgia.] 

An  Accessory  obturator  nerve  is  occasionally  found  pass- 
ing from  the  lumbar  plexus  over  the  pubes  beneath  the 
pectineus.  When  this  exists  it  more  or  less  replaces  the 
superficial  division  of  the  obturator  nerve. 

The  Adductor  Magnus  (Fig-  61,  20)  arises  from  the 
lower  part  of  the  descending  ramus  of  the  pubes  ;  from  the 
ascending  ramus  of  the  ischium  ;  and  from  the  outer  side 
of  the  tuberosity.  Its  upper  fibres  pass  with  different  de- 
grees of  obliquity  to  be  inserted  into  the  back  of  the  great 
trochanter  of  the  femur,  immediately  below  the  quadratus 
femoris,  into  the  whole  length  of  the  linea  aspera  and  a 
small  portion  of  its  inner  division.  The  lower  fibres  form 
an  almost  distinct  muscle,  and  end  in  a  round  tendon 
which  is  insei^ted  into  the  tubercle  above  the  inner  condyle 
of  the  femur,  and,  by  means  of  an  expansion,  into  the 
lower  part  of  the  line  leading  to  it.  It  is  this  tendon 
which  bounds  the  "opening  in  the  adductor  magnus."  It 
is  supplied  by  the  obturator  nerve.  [The  tendon  can  readily 
be  felt  at  the  inner  side  of  the  thigh  through  the  skin.] 

Above  the  upper  border  of  the  adductor  magnus  a  por- 
tion of  the  Obturator  Externus  can  be  seen.  It  arises 
from  the  margin  of  the  anterior  half  of  the  obturator  fora- 
men, and  from  the  corresponding  portion  of  the  outer  sur- 
face of  the  obturator  membrane.  The  fibres  are  directed 
backwards,  and  end  in  a  tendon,  which  passes  in  a  groove 
below  the  acetabulum  to  be  inserted  into  the  digital  fossa 
of  the  femur,  as  will  be  seen  in  the  dissection  of  the 
buttock. 

The  obturator  externus  is  an  external  rotator  of  the 
thigh  and  is  supplied  by  the  obturator  nerve. 

The  obturator  artery  is  best  seen  after  the  removal  of 
the  thigh  from  the  pelvis,  in  the  dissection  of  which  it  ia 
included. 

14*  ' 
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Front  of  the  Leg  and  Foot. 

The  skin  remaining  on  the  front  and  outer  side  of  the  leg  and  on 
the  back  of  the  foot  is  to  be  removed,  and  the  superficial  veins  and 
nerves  dissected  out  of  the  superficial  fascia. 

The  Superficial  Veins  form  an  arch  across  the  back 
of  the  foot  ending  in  the  internal  and  external  saphena 
veins  on  opposite  sides. 

The  internal  saphena  vein  is  to  be  traced  in  front  of  the 
internal  malleolus  to  the  inner  side  of  the  knee. 

Cutaneous  Nerves.  On  the  outer  side  of  the  leg  are 
a  few  cutaneous  branches  from  the  external  popliteal 
nerve. 

The  Museulo-Cutaneous  Nerve  (Fig.  64, 13,  p.  161), 
pierces  the  deep  fascia  about  the  lower  third  of  the  outer 
side  of  the  leg,  and  at  once  divides  into  two  branches, 
"which,  however,  often  appear  at  different  points.  The 
internal  division  (15)  gives  branches  to  the  inner  side  of 
the  great  toe,  the  outer  side  of  the  second,  and  the  inner 
side  of  the  third  toe;  frequently  also  giving  a  small  branch 
to  join  the  anterior  tibial  nerve  between  the  first  and  second 
toes.  The  outer  division  (17)  supplies  the  outer  side  of 
the  third  toe,  both  sides  of  the  fourth,  and  either  one  or 
both  sides  of  the  iifth  toe. 

The  External  Saphenous  Nerve  (Fig.  64,  21)  winds 
round  the  external  malleolus  from  the  back  of  the  leg,  and 
is  distributed  to  the  outer  side  of  the  little  toe ;  or  occa- 
sionally to  both  sides  of  the  little  toe  and  half  the  next, 
joining  the  musculo-cutaneous  nerve. 

The  Anterior  Tibial  Nerve  (Fig.  64,  16)  appears  in 
the  interval  between  the  great  and  the  second  toes ;  the 
adjacent  sides  of  which  it  supplies,  often  joining  with  a 
branch  of  the  musculo-cutaneous  nerve. 

The  Internal  Saphenous  Nerve  lies  in  front  of  the 
internal  malleolus  with  the  saphena  vein,  which  it  accom- 
panies. It  may  be  traced  along  the  inner  side  of  the  foot, 
but  is  of  small  size. 

The  Fascia  of  the  Leg  is  dense  and  white,  and  is 
attached  to  the  tibia  on  the  inner  side  and  to  the  fibula  on 
the  outer  side,  forming  an  intermuscular  septum  between 
the  extensor  and  the  peroneal  muscles.  It  gives  origin  to 
muscular  fibres  at  the  upper  part  of  the  leg,  where  it  should 
therefore  be  allowed  to  remain  undisturbed  ;  the  rest  of  the 
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fascia  should  be  removed,  except  a  thickened  band  over  the 
ankle  joint — the  anterior  annular  ligament  [Fig.  62,  12, 
13,  p.  164] — and  a  similar  one  below  the  external  malleolus, 
which  is  called  the  external  annular  ligament.  The  muscles, 
vessels,  and  nerves  are  to  be  cleaned. 

The  Extensor  Muscles  (Fig,  62)  are  the  tibialis  anti- 
cus  to  the  inner  side ;  the  extensor  longus  digitorum  with 
an  extra  slip  (the  peroneous  tertius)  to  the  outer  side  ;  and 
between  the  two,  the  extensor  proprius  pollicis  appearing 
about  the  middle  [rather  the  lower  third]  of  the  leg. 

The  Tibialis  Anticus  (Fig.  62,  3)  arises  from  the  upper 
two-thirds  of  the  outer  surface  of  the  shaft  of  the  tibia  and 
from  its  outer  tuberosity  ;  from  the  inner  half  of  the  inter- 
osseous ligament  for  the  same  distance  ;  and  from  the  fascia 
covering  the  muscle.  The  fibres  end  in  a  broad  tendon, 
which  becomes  narrower  near  the  ankle  and  passes  through 
the  most  internal  division  of  the  annular  ligament,  to  be 
inserted  into  the  under  surface  of  the  internal  cuneiform 
bone  and  the  base  of  the  metatarsal  bone  of  the  great  toe. 
The  tibialis  anticus  is  a  flexor  of  the  foot  and  draws  up  its 
inner  side.  It  is  one  of  the  tendons  which  helps  to  produce 
the  form  of  club-foot  called  "taliiDes  varus."  It  is  supplied 
hy  the  anterior  tibial  nerve. 

The  Extensor  Longus  Digitorum  (Fig.  62,  4)  arises 
from  the  upper  three-fourths  of  the  anterior  surface  of  the 
fibula  (see  note,  p.  191)  and  from  the  adjacent  interosseous 
membrane  ;  from  the  outer  tuberosit}^  of  the  tibia  close  to 
the  tibialis  anticus ;  from  the  fascia  upon  the  upper  part  of 
the  muscle;  and  from  the  intermuscular  septum  between 
the  extensors  and  the  peronei.  The  muscular  fibres  are 
continued  upon  the  tendon  to  the  annular  ligament, 
through  the  outer  division  of  which  it  passes  and  at  once 
divides  into  four  tendons  for  the  four  smaller  toes.  The 
insertion  of  the  extensors  into  the  toes  is  similar  to  that 
of  the  extensors  of  the  fingers,  but  on  a  smaller  scale.  The 
extensor  tendons  form  an  expansion  on  the  back  of  the 
first  phalanx  of  each  toe,  which  is  joined  by  the  ten- 
dons of  the  corresponding  lumbricales  and  interossei 
muscles ;  this  is  continued  forwards,  the  central  triangular 
portion  going  to  the  second  phalanges  and  the  lateral 
stronger  pieces  to  the  third  phalanges.  [The  student 
is  requested  especiallj^  to  read  the  description  of  the 
similar  muscles  in  the  hand  (p.  71)  for  their  accurate 
anatomy.     The  use  of  the  extensor  longus  digitorum   is 
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Fig.  62. 


principally  to  flex  and  abduct  the  foot^  but  also  in  the 
foot  as  in  the  hand  it  only  extends  the  first  phalanges. 
The  expanded  insertion  on  the  second  and  third  pha- 
langes is  connected  with  the  interossei  and  lumbricales, 
and  is  for  the  extension  of  these 
phalanges.] 

The  Peroneus  Tertius  (Fig. 
62,  6)  is  really  a  part  of  the  exten- 
sor longus  digitorum.  It  ariaes 
below  the  extensor  from  the  lower 
fourth  of  the  anterior  surface  of 
the  fibula  ;  slightly  from  the  inter- 
osseous membrane ;  and  from  the 
septum  between  it  and  the  peroneus 
brevis.  Its  tendon  passes  through 
the  same  division  of  the  annular 
ligament  as  the  extensor  digitorum, 
and  is  inserted  into  the  upper  sur- 
face of  the  base  of  the  fifth  meta- 
tarsal bone. 

The  Extensor  Proprius  Pol- 
lieis  (Fig-  62,  5)  appears  between 
the  tibialis  anticus  and  the  exten- 
sor digitorum  in  the  middle  [lower 
third]  of  the  leg.  It  arises  from 
the  middle  two-fourths  of  the  an- 
terior surface  of  the  fibula,  behind 
the  extensor  longus  digitorum  ;  and 
from  the  adjacent  part  of  the  in- 
terosseous membrane.  [Its  fibres 
are  entirely  overlapped  at  first  by 
the  tibialis  anticus  and  extensor 
longus,  and  do  not  reach  the  sur- 
face till  they  reach  the  lower  third 

Muscles  of  the  Front  of  the  Leg  (from  Wilson). 


1.  Quadriceps  extensor  inserted  into  the 

patella. 

2.  Subcutaneous  surface  of  the  tibia. 

3.  Tibialis  anticus. 

4.  Extensor  longus  digitorum. 

5.  Extensor  proprius  pollicis. 

6.  Peroneus  tertius. 

7.  Peroneus  longus. 
8    Peroneus  brevis. 

9,  9.  Borders  of  the  soleus  muscle. 


10.  Part  of  the  inner  belly  of  the  gas- 

trocnemius. 

11.  Extensor  brevis  digitorum  ;  the  ten- 

don in  front  of  the  figure  is  that  of 
the  peroneus  tertius  ;  that  beliind 
it,  the  peroneus  brevis. 

12.  13.   Anterior  annular  ligament. 

14.  Insertion  of  sartorius,  etc.  (pes  anse- 
riuus). 
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of  the  leg.  As  the  belly  of  this  muscle  lies  to  the  outer-side 
of  the  anterior  tibial  arter}-,  this  hidden  origin  is  of  great 
importance.]  Its  tendon  passes  beneath  the  annular  liga- 
ment, and,  crossing  the  anterior  tibial  arterj^,  is  inserted 
into  the  terminal  phalanx  of  the  great  toe. 

The  extensors  of  the  toes  also  act  [secondarily]  as 
flexors  of  the  foot,  i.  e.,  bend  it  upwards.  The  peroneus 
tertius  assists  in  this  latter  action.  The  rare  form  of  club- 
foot "  talipes  calcaneus"  is  produced  by  the  action  of  these 
muscles.    The}"  are  all  sii-pplied  by  the  anterior  tibial  nerve. 

The  Extensor  Brevis  Digitorum  (Fig.  62,  ii)  is  the 
onl}^  muscle  of  the  back  of  the  foot.  It  arises  from  the 
upper  surface  of  the  greater  process  of  the  os  calcis ;  from 
the  calcaneo-astragaloid  ligament ;  and  from  the  lower 
border  of  the  anterior  annular  ligament.  It  ends  in  four 
tendons  which  pass  obliquely  across  the  foot  to  be  inserted 
into  the  four  inner  toes,  joining  the  general  expansion  of 
the  extensor  tendons,  except  on  the  great  toe,  where  the 
tendon  is  inserted  separately  into  the  base  of  the  first 
phalanx  after  crossing  the  dorsal  artery  of  the  foot. 

The  extensor  brevis  is  supiolied  hy  the  anterior  tibial 
nerve. 

The  Anterior  Tibial  Artery  (Fig.  64,  2,  p.  161)  is  a 
branch  of  the  popliteal,  and  enters  the  front  of  the  leg  be- 
tween the  tibia  and  fibula  above  the  interosseous  membrane. 
[Its  line  is  from  a  point  raidwaj^  between  the  external  border 
of  the  tubercle  of  the  tibia,  and  the  external  border  of  the 
fibula,  to  the  middle  of  the  bend  of  the  ankle.]  The  artery 
lies  at  first  upon  the  interosseous  membrane  between  the 
tibialis  anticus  and  extensor  longus  digitorum,  and  then 
between  the  tibialis  anticus  and  extensor  proprius  pollicis  ; 
but  in  the  lower  part  of  the  leg  it  winds  on  to  the  tibia, 
and  becomes  superficial  above  the  ankle  joint  between  the 
tendons  of  the  tibialis  anticus  and  extensor  proprius  pol- 
licis. It  then  passes  beneath  the  annular  ligament  and  is 
crossed  by  the  extensor  proprius  pollicis  [more  frequently 
this  crosses  the  artery  above  the  annular  ligament],  after 
which  it  changes  its  name  to  dorsal  artery  of  the  foot. 

Two  venae  comites  accompany  the  arteiy ;  the  anterior 
tibial  7ierve^  lies  to  its  outer  [or  peroneal^  side  as  far  as 
about  the  middle  of  the  leg,  then  crosses  [in  front  of]  it, 
and  in  most  cases  again  gets  to  its  outer  side  at  the  ankle. 

•  See  rule,  p.  48. 
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Surgery  (Fig-  63). — The  anterior  tibial  artery  may  be 
readily  tied  above  the  ankle  by  an  incision  three  inches 

long  [in  the  line  of  the 
^S"  "■^'  arterj^]  upon  the  outer 

side  of  the  tendon  of  the 
tibialis  anticus  and  pa- 
rallel to  it.  The  artery 
will  be  found  upon  the 
front  of  tlie  tibia  be- 
tween the  tendons  of 
the  tibialis  anticus  and 
the  extensor  proprius 
pollicis,  with  the  nerve 
to  its  outer  side. 

The  artery  may  also 
be  reached  on  the  dead 
body  in  the  [middle 
and]  upper  parts  of  its 
course,  but  it  lies  so 
deeply  between  muscles 
that  the  operation  is 
seldom,  if  ever,  under- 
taken on  the  living  sub- 
ject. As  there  is  no  defi- 
nite guide  to  the  outer  border  of  the  tibialis  it  is  well  to 
make  the  incision  a  little  obliquel3^  and  not  less  than  four 
inches  long,  beginning  about  two  inches  below  the  head  of 
the  fibula,  at  a  point  midway  between  the  bone  and  the  outer 
tuberosity  of  the  tibia.  The  fascia  should  be  divided  in 
the  same  direction  as  the  skin,  when,  if  the  fore-finger  is 
introduced  into  the  wound,  it  will  probably  pass  into  the 
cellular  interval  between  the  two  muscles,  there  being  no 
intermuscular  septum  or  white  line  to  guide  the  operator, 
though  these  are  commonly  mentioned.  The  tibialis  anti- 
cus and  extensor  digitorum  must  be  drawn  apart,  wheu 
the  artery  will  be  found  upon  the  interosseous  membrane 
with  tlie  nerve  to  its  outer  side.  [The  following  is  a  more 
accurate  description  of  the  operation.  The  incision  should 
be  made  in  the  line  of  the  artery  (p.  165),  and  about  3^  or 
4  inches  in  length.  When  the  deep  fascia  is  exposed  there 
is  no  linea  alba  to  guide  the  operator  to  the  interspace  be- 
tween the  tibialis  anticus  and  the  extensor  longus  digitorum 
(though  it  is  commonly  mentioned),  but  the  line  of  the 
artery  and  the  small  superficial  vessels  passing  to  or  from 
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this  interspace  are  sufficient  guides.  Having-  divided  this 
fascia  carefully  it  should  be  incised  on  each  side  to  give 
more  room.  The  interspace  between  tlie  muscles  is  then 
sought,  and  as  we  go  down  towards  the  interosseous  mem- 
brane the  masked  origin  of  the 
extensor  longus  pollicis  will  be 
seen.  The  operator  must  go  to 
the  inside  of  this  muscle ;  or,  in 
other  words,  to  find  the  anterior 
tibial  artery,  he  must  stick  to  the 
anterior  tibial  muscle.  The  nerve 
will  lie  to  the  peroneal  side  (see 
rule,  p.  48.] 

Branches  of  the  anterior  tib- 
ial artery: — 

The  Becurrent  branch  arises 
as  soon  as  the  artery  reaches  the 
front  of  the  leg,  and  winds 
through  the  fibres  of  the  tibialis 
anticus  to  the  front  of  the  knee 
to  anastomose  with  the  articular 
arteries. 


Deep  Dissection  of  the  Front  of  the  Leg 
(from  Hirschfeld  and  Leveille). 

1.  External  popliteal  nerve. 

2.  Anterior  tibial  artery. 

.S.  Musculo-cutaneous  nerve. 

4.  Anterior  tibial  nerve. 

5.  Peroneus  longus. 

6.  Tibialis  anticus. 

7.  Extensor  longus  digitorum. 
S.  Anterior  annular  ligament. 
9.  Peroneus  brevis. 

10.  Tendon  of  extensor  proprius  pollicis. 

11.  Extensor  proprius  pollicis. 
12    Dorsal  artery  of  foot. 

13.  Point  at  which   musculo-cutaneous   nerve 
pierces  the  fascia  and  divides. 
Tendon  of  tibialis  anticus. 
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15.  Internal     branch     of     musculo-cutaneous 

nerve. 

16.  Cutaneous  branch  of  anterior  tibial  nerve. 

17.  External    branch    of     musculo-cutaneous 

nerve. 
19.  Deep  branch  of  anterior  tibial  nerve. 
21.  External  saphenous  nerve. 
23.  Extensor  brevis  digitorum. 


V,' 
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Muscular  branches  to  the  adjacent  muscles  arise  at  vari- 
ous points. 

The  Malleolar  arteries^  internal  and  external,  pass  be- 
neath the  tendons  to  the  malleoli,  in  the  neighborhood 
of  which  they  are  distributed.  The  external  anastomoses 
with  the  anterior  peroneal  artery. 

The  Anter'ior  Pei^oneal  branch  of  the  peroneal  artery 
(page  194)  appears  between  the  tibia  and  fibula  through 
an  opening  in  the  lower  part  of  the  interosseous  mem- 
brane, running  beneath  the  peroneus  tertius  to  the  outer 
malleolus  to  supply  it  and  to  anastomose  with  the  external 
malleolar  artery. 

The  Dorsalis  Pedis  Artery  (Fig.  64,  12,  p.  167)  is  the 
continuation  of  the  anterior  tibial  from  the  annular  ligament 
to  the  base  of  the  metatarsal  bone  of  the  great  toe,  oppo- 
site which  it  divides  into  the  communicating  branch  tO  the 
sole  of  the  foot  and  the  dorsal  artery  of  the  great  toe.  [Its 
line  is  from  the  nTiddle  of  the  bend  of  the  ankle  to  the  first 
interosseous  space,  where]  it  lies  at  first  superficially  be- 
tween the  tendons  of  the  extensor  proprius  pollicis  and  the 
extensor  longus  digitorum,  but  is  crossed  near  the  point 
of  bifurcation  b}^  the  innermost  tendon  of  the  extensor 
brevis  digitorum.  The  artery  lies  upon  the  bones  of  the 
tarsus  and  their  dorsal  ligaments,  and  has  the  anterior 
tibial  nerve  to  its  outer  side.  Two  vense  comites  accom- 
pany the  vessel. 

Surgery  (Fig.  63). — The  dorsal  artery  may  be  tied  in 
the  upper  part  of  its  course  by  an  incision  [one  and  a  half 
to  two  inches  long]  on  the  outer  side  of,  but  parallel  to, 
the  tendon  of  the  extensor  proprius  pollicis.  [The  guide 
in  searching  for  it  is  the  innermost  tendon  of  the  extensor 
brevis.]  It  occasionally  happens,  however,  that  the  artery 
is  displaced  to  the  middle  of  the  foot  beneath  the  tendons 
of  the  extensor  digitorum. 

Branches  of  tlie  dorsalis  pedis  artery. 

The  Tarsal  artery  arises  immediately  below  the  annular 
ligament,  and  crosses  the  foot  beneath  the  extensor  brevis 
digitorum  to  anastomose  with  the  arteries  about  the  ex- 
ternal malleolus. 

The  Metatarsal  artery  arises  lower  than  the  preceding 
and  near  the  bases  of  the  metatarsal  bones.  It  also  runs 
outwards  beneath  the  extensor  brevis  digitorum,  and  gives 
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off  three  interosseous  branches  to  the  outer  spaces.  These 
run  forward  upon  the  iuterossei  muscles  and  bifurcate  at 
the  roots  of  the  toes  to  supply  the  adjacent  sides  of  two 
toes  each,  the  outer  one  giving  off  a  branch  also  to  the 
outer  side  of  the  little  toe.  The  anterior  and  posterior 
perforating  arteries  of  the  plantar  arch  join  these  interos- 
seous arteries  at  their  origins  and  points  of  bifurcation. 

The  Communicating  hi^anch  passes  between  the  heads 
of  the  first  dorsal  interosseous  muscle  to  the  sole  of  the 
foot,  where  it  joins  the  plantar  arch  (p.  206).  The  Dor- 
salis  Pollicis  (vel  hallucis)  ai'tery  runs  forward  upon  the 
great  toe,  and,  after  giving  a  branch  to  its  inner  side, 
bifurcates  to  supply  the  adjacent  sides  of  the  first  and 
second  toes. 

The  Anterior  Tibial  Nerve  (Fig-  64,  4)  is  a  branch 
of  the  external  popliteal  nerve,  and  reaches  the  anterior 
tibial  artery  by  piercing  the  fibres  of  the  extensor  longus 
digitorum.  It  lies  to  the  outer  [peroneal]  side  of  the 
artery  in  the  upper  part  of  the  leg,  but  crosses  [in  front  of] 
it  about  the  middle,  reaching  its  outer  side  again  at  the 
ankle.^  Its  muscular  relations  are  the  same  as  those  of 
the  arter}^,  with  which  it  passes  under  the  annular  liga- 
ment. In  the  leg  it  supplies  the  four  extensor  muscles,  and 
as  soon  as  it  enters  the  foot  it  divides  into  two  branches. 
The  outer  branch  (19)  is  distributed  to  the  extensor  brevis 
digitorum  and  the  ankle-joint ;  the  inner  branch  (16)  lies 
to  the  outer  [peroneal]  side  of  the  dorsal  artery,  and  be- 
comes cutaneous  in  the  interval  between  the  great  toe  and 
next,  the  adjacent  sides  of  which  it  supplies. 

The  peroneal  muscles  are  to  be  exposed  on  the  outer  side  of  the 
leg  by  removing  the  fascia  covering  them,  when  a  strong  intermus- 
cular septum  will  be  found  attached  to  the  fibula  on  each  side,  sepa- 
rating them  from  the  muscles  of  the  front  and  back  of  the  leg.  A 
portion  of  the  fascia  is  to  be  left  below  the  malleolus  to  form  an  in- 
ternal annular  ligament. 

The  Peroneus  Longus  (Fig.  62,  7,  p.  164)  arises  from 
the  upper  third  of  the  outer  surface  of  the  fibula  ;  from  the 
intermuscular  septa  on  each  side,  and  from  the  fascia.  It 
ends  in  a  strong  tendon  which  lies  superficially  to  that  of 
the  peroneus  brevis  behind  the  external  malleolus  and 
under  the  external  annular  ligament,  and  the  tendon  then 
passes  in  a  sheath  of  fascia  along  the  outer  side  of  the  os 

'  See  rule,  p.  48. 
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calcis  to  reach  the  cuboid  bone,  around  which  it  turns  to 
the  sole  of  the  foot  [where  it  will  be  seen  (p.  20fi)]. 

The  Peroneus  Brevis  (62,  S)  lies  beneath  the  tendon 
of  the  peroneus  longus,  and  arises  from  the  middle  third 
of  the  outer  surfjice  of  the  fibula  and  from  the  intermus- 
cular septa  on  each  side.  It  lies  upon  the  lower  part  of 
the  fibula,  and  its  tendon  winds  behind  the  external  mal- 
leolus where  it  is  lodijed  in  a  groove  beneath  the  tendon  of 
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A  Section  of  the  Rioht  Leg  in  the  Upper  Third  (altered  from  B6raud). 

9.  Posterior  tibial  vessels  and  nerve. 

10.  Flexor  longns  pollicis. 

11.  External  saphenous  vein  and  nervt 


1.  Tibialis  posticus. 

2.  Tibialis  anticus. 

3.  Flexor  longus  digitorum. 

4.  Extensor  longus  digitorum. 
!).  Internal  saphenous  vein. 

6.  Anterior  tibial  vessels  and  nerve 

7.  Tendon  of  plantaris. 

5.  Peroneus  longus. 


12.  Sole  us  with  fibrous  intersection. 

13.  Peroneal  vessels. 

14.  Gastrocnemius  (outer  half). 
1.5.  Communicans  peronei  nerve. 


the  peroneus  longus.  It  then  runs  along  the  outer  side  of 
the  OS  calcis  in  a  sheath  of  fascia  in  front  of  the  long  ten- 
don, and  is  inserted  into  the  posterior  extremitj^  of  the 
fifth  metatarsal  bone.  [For  the  action  of  the  peronei  see 
p.  206.] 
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The  External  Popliteal  Nerve  (Fig.  64,  i,  p.  16t)  is 
to  be  followed  through  the  fibres  of  the  peroneus  longus, 
to  which  it  will  be  traced  in  the  dissection  of  the  popliteal 
space.  The  nerve  lies  close  to  the  fibula  and  gives  off  a 
recurrent  articular  branch  and  a  muscular  branch,  which 
pierce  the  extensor  longus  digitorum  to  reach  the  upper 
part  of  the  tibialis  anticus  and  the  front  of  the  knee.  It 
then  divides  into  anterior  tibial  (4),  which  pierces  the 
extensor  longus  digitorum,  and  musculo-cutaneous  (3), 
which,  after  giving  branches  to  the  peroneus  longus  and 
brevis,  appears  between  the  peroneus  longus  and  extensor 
longus  digitorum,  and  finally  becomes  cutaneous  b}'  pierc- 
ing the  fascia. 

The  tendons  on  the  back  of  the  foot  are  to  be  divided  [at  different 
levels],  or  held  aside  to  permit  a  clear  view  of  the  [dorsal]  interossei. 


¥is.  66. 


Fig.  67. 


Fig.  68.— The  Dorsal  Interosseous  of  the  Foot.     (J.  T.  Gray.)    The  figures  refer  to 

the  seven  synovial  membranes. 
Fig.  67. — The  Plantar  Interosseous  Muscles  of  the  Foot.     (J.  T.  Gray.) 

The  Interosseous  Muscles  are  seven  in  number,  viz., 
four  dorsal  and  three  plantar,  the  former  being  strictly 
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between  the  bones,  but  the  latter  lying  rather  on  their 
Tinder  surfaces.  The  dorsal  are  bi-penniform  muscles  and 
are  readilj^  seen  ;  the  plantar  are  simply  penniform  and  are 
a  little  obscure,  owing  to  the  fibres  of  the  dorsal  interossei 
appearing  by  their  sides. 

The  four  dorsal  interossei  (Fig.  66)  arise  from  the  ad- 
jacent sides  of  the  metatarsal  bones  in  nearly  the  whole 
length  of  their  shafts,  and  are  inserted  into  the  bases  of  the 
first  phalanges  in  such  a  manner  as  to  abduct  from  an  im- 
aginary line  through  the  second  (or  long)  toe.  Thus  the 
1st  is  inserted  into  the  inner  side  of  the  first  phalanx  of 
the  second  toe ;  the  2d  into  the  older  side  of  the  first 
phalanx  of  the  second  toe ;  the  3d  and  4th  into  the  outer 
sides  of  the  first  phalanges  of  the  third  and  fourth  toes. 
[Their  principal  function,  howevei',  as  in  the  hand  (pp. 
65-6),  is  as  fiexors  of  the  first  phalanges  and  extensors  of 
the  second  and  third.] 

The  Buttock. 

The  body  being'  turned  ou  its  face,  the  buttocks  are  to  be  raised 
by  blocks  beneath  the  pelvis  until  the  thigh  can  be  well  flexed  with 
the  knee  on  the  table,  or,  if  preferred,  the  legs  may  be  allowed  to 
hang  over  the  end  of  the  table. 

The  dissector  should  recognize  the  crest  of  the  ilium, 
which  will  bound  his  dissection  superiorly',  also  the  sacrum 
and  coccyx,  and  the  tuberosity  of  the  ischium,  which  can 
be  felt  through  the  gluteus  maximus.  The  relation  of 
the  trochanter  to  the  several  parts  of  the  pelvis  in  the 
different  positions  of  the  limb  is  to  be  noted  also  as  being 
of  great  practical  importance  in  the- diagnosis  of  fractures 
and  dislocations.  The  "  fold  of  the  buttock"[or  "  gluteo- 
femoral  fold"]  formed  hj  the  lower  border  of  the  gluteus 
maximus  will  be  seen  when  the  muscle  is  stretched  by 
rotating  the  thigh  inwards,  but  will  vary  according  to  the 
muscular  development  of  the  subject.  The  prominences  of 
the  inner  and  outer  hamstrings  and  the  hollow  of  the  ham 
will  be  readily  seen,  and  it  should  be  noted  how  much 
deeper  the  space  appears  when  the  knee  is  fiexed,  and  how 
readil}^  under  these  circumstances,  the  popliteal  vessels 
can  be  felt,  owing  to  the  relaxation  of  the  fascia. 

An  incision  is  to  be  made  along  the  crest  of  the  ilium  and  down 
the  middle  of  the  sacrum  to  the  tip  of  the  coccyx,  when,  if  the 
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perineum  and  thigli  have  been  dis- 
sected, it  will  only  be  necessary  to 
make  another  cut  across  the  upper  part 
of  the  buck  of  the  thigh  to  allow  the 
large  flap  of  skin  to  be  reflected  out- 
wards. [This  incision  should  not  in- 
clude the  middle  of  the  thigh,  which 
should  be  left  till  after  the  dissection 
of  the  popliteal  space  (see  p.  180.)] 

The  amount  of  fat  beneath 
the  skin  of  the  buttock  varies 
considerably,  and  if  there  is  a 
quantit}'  it  will  be  a  waste  of  time 
to  look  for  cutaneous  nerves. 

The  Cutaneous  Nerves  are 
descending  and  ascending. 

The  descending  branches  will 
be  found  passing  over  the  middle 
of  the  crest  of  the  ilium,  and  are 
the  iliac  branches  of  the  last 
dorsal  and  first  lumbar  (ilio-hypo- 
gastric)  nerves,  the  former  being 
in  front  of  the  latter.  There  are 
a  few  branches  also  derived  from 
the  posterior  divisions  of  the 
lower  lumbar  and  upper  sacral 
nerves,  which  pass  obliquely  from 
near  the  middle  line. 

The  ascending  branches  turn 
round  the  lower  border  of  the  glu- 
teus maximus  and  are  branches 
of  the  lesser  sciatic  nerve. 

The  portion  of  deep  fascia  covering 
the  gluteus  medius  and  seen  in  front 
of  the  gluteus  maximus,  is  to  be  cleaned, 
and  then  the  gluteus  maximus  itself, 
the  fibres  being  put  on  the  stretch  by 
flexing  and  inverting  the  thigh,  and 
the  dissector  beginning  at  the  upper 
border  of  the  muscle  on  the  right,  and 
its  lower  border  of  the  left  limb. 

The  Gluteus  Maximus  (Fig. 

68,  2)  arises  from  the  rough 
triangle    between    the    posterior 
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Fig.  68. 


Muscles  of  the  Posterior 
Femoual  and  Gldteal  Keuion 
(fi-om   Wilson). 

1.  Glutens  medius. 

2.  Gluteus  maximus. 

3.  Vastus   exlernus   covered    in 

by  fascia  lata. 

4.  Long  bead  of  biceps. 

5.  Short  head. 

6.  Semi-tendinosus. 

7.  Serai-membraQOsus. 

8.  Gracilis. 

9.  Part  of  the   inner  border   of 

the  adductor  magnus. 

10.  Edge  of  sartorius. 

11.  Popliteal  .space. 

12    Gastrocnemius  ;  its  two  heads. 
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third  of  the  crest  of  the  ilium  and  the  superior  curved  line 
on  the  dorsum  ilii  ;^  from  the  side  of  the  lower  part  of  the 
sacrum,  and  the  side  of  the  coccyx ;  from  the  tendinous 
expansion  over  the  back  of  the  sacrum ;  and  from  the  surface 
of  the  great  sacro-sciatic  ligament,  which  will  be  seen  when 
the  muscle  is  divided.  The  fibres  run  downwards  and  out- 
wards, and  the  upper  two-thirds  of  the  muscle  are  inserted 
into  the  fascia  lata  covering  the  great  trochanter,  the 
lower  third  being  attached  to  the  rough  ridge  leading  from 
the  back  of  the  trochanter  major  to  the  linea  aspera  of  the 
femur. 

The  gluteus  maximus  is  one  of  the  most  important 
muscles  for  maintaining  the  erect  position  of  the  body  by 
fixing  the  pelvis  upon  the  thigh.  When  the  pelvis  is  the 
fixed  point,  the  muscle  is  a  powerful  extensor  of  the  thigh, 
and  at  the  same  time  rotates  it  outwards.  It  is  sujjj^lied 
by  the  inferior  gluteal  branches  of  the  small  sciatic  nerve. 

The  gluteus  is  to  be  divided  near  its  origin  and  tuimed  down,  when 
the  extent  of  its  attachment  to  the  fascia  will  be  better  seen.  Some 
branches  of  the  superficial  gluteal  artery  at  the  upper,  and  of  the 
sciatic  at  the  lower  part  of  the  muscle  must  necessarily  be  divided, 
but  the  nerves  going  to  its  under  surface  from  the  small  sciatic 
should  be  preserved  if  possible. 

Three  hursse  will  be  found  in  connection  with  the  gluteus 
maximus  ;  one  between  its  fascia  and  the  great  trochanter; 
a  second  between  the  fascia  and  the  vastus  externus ;  and 
the  third  over  the  tuberosity  of  the  ischium,  which  is 
remarkable  for  its  change  of  relation  to  the  muscle ;  since 
when  the  body  is  in  the  erect  posture  the  muscle  covers 
the  tuber  and  its  bursa,  but  when  in  the  sitting  posture, 
the  muscle  slips  back  and  the  bursa  becomes  subcutaneous. 

The  Parts  beneath  the  Gluteus  Maximus  (Fig. 
70,  p.  179)  can  now  be  seen  although  covered  by  loose 
cellular  tissue,  which  is  to  be  afterwards  removed.  They 
are  from  above  downwards:  1,  gluteus  medius;  2,  a  small 
piece  of  the  lower  border  of  the  gluteus  minimus  ;  3,  gluteal 
vessels  and  nerve  (not  to  be  seen  distinctl}^  at  present) ; 
4,  pyriformis  muscle;  5,  sciatic  vessels  and  nerves  (great 
and  small)  ;  6,  pudic  vessels  and  nerve,  and  nerve  to  obtura- 
tor internus ;  7,  tendon  of  the  obturator  internus  with 
the  gemelli  muscles  above  and  below  it ;    8,  tendon  of  the 

'  In  describing  the  ghitei  muscles  the  dorsum  ilii  is  considered  to 
have  three  curved  lines,  and  not  two,  as  given  by  some  authors. 
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obturator  extermis  ;  9,  qundratns  femoris  ;  10,  great  sacro- 
sciatic  ligament;  11,  tuber  ischii  and  muscles  attached 
to  it. 

These  structures  are  to  be  cleaned  as  far  as  possible  at  once,  and 
will  be  examined  in  succession.  In  order  to  clean  the  muscles,  the 
thigh  must  be  well  rotated  inwards,  and  in  the  case  of  the  gluteus 
medius,  it  must  be  crossed  beneath  the  opposite  limb. 

The  Gluteus  Medius  (Fig.  TO,  2)  arises  from  the  dor- 
sum ilii  betAveeu  the  superior  and  middle  curved  lines,  and 
from  the  fascia  covering  its  anterior  part.  The  fibres 
converge  to  be  inserted  into  the  outer  surface  of  the  great 
trochanter,  extending  obliquel}^  from  its  posterior  superior 
angle  downwards  and  forwards.  The  anterior  border  of 
the  gluteus  medius  is  united  with  the  minimus,  which  lies 
beneath  it.  The  insertion  of  the  gluteus  medius  is  best 
seen  when  the  muscle  has  been  divided. 

The  gluteus  medius  is  to  be  divided  close  to  its  origin  without 
injuring  the  gluteus  miniraiis,  the  separation  from  whicli  is  marked 
by  an  artery ;  and  the  anterior  borders  of  the  muscles  having  been 
separated  witli  the  scalpel,  the  gluteus  medius  is  to  be  turned  down 
without  injuring  the  vessels  and  nerves  beneath.  A  bursa  will  be 
found  on  the  great  trochanter  beneath  the  tendon. 

The  Gluteus  Minimus  (Fig.  69,  8,  p.  116)  arises  from 
the  dorsum  illi  between  the  middle  and  inferior  curved 
lines,  being  united  by  its  anterior  border  with  the  gluteus 
medius.  It  is  inserted  into  the  anterior  surface  of  the 
great  trochanter. 

The  two  smaller  glutei  muscles  assist  in  maintaining  the 
erect  posture  b}^  fixing  the  pelvis  on  the  femur,  or  if  the 
pelvis  be  fixed,  they  act  as  abductors  and  rotators  of  the 
thigh,  the  gluteus  minimus  and  the  anterior  portion  of  the 
medius  rotating  inwards,  and  the  posterior  portion  of  the 
medius  rotating  outwards.  The}^  are  both  supplied  by  the 
superior  gluteal  nerve. 

The  Pyriformis  (Fig.  69,  9)  is  only  partly  seen  in  the 
dissection  of  the  buttock.  It  arises  from  the  front  of  the 
lateral  mass  of  the  sacrum  between  the  1st,  2d,  3d,  and  4th 
sacral  foramina,  and  passing  out  of  the  great  sacro-sciatic 
foramen  ends  in  a  round  tendon,  which  is  inserted  into  a 
distinct  depression  at  the  posterior  part  of  the  upper  mar- 
gin of  the  great  trochanter.  The  muscle  is  occasionally 
divided  into  two  parts  hy  the  passage  of  a  portion  of  the 


176 


THE     BUTTOCK. 


great  sciatic  nerve  through 
its  fibres.  The  pyriformis 
is  an  external  rotator  of  the 
thigh  and  is  supplied  by 
brandies  of  the  sacral 
nerves  within  the  pelvis. 

In  order  to  see  the  re- 
maining muscles  satisfac- 
toril}^  the  sciatic  nerves 
should  be  drawn  aside 
over  the  tuberosity  of  the 
iscliium. 

The  Obturator  Inter- 
nus  and  Gemelli  (Fig. 
69,  10,  II,  and  12). —  Only 
the  tendon  of  the  obturator 
internus  is  now  seen,  the 
muscle  arising  from  the 
inner  surface  of  the  pelvis 
in  front  of  and  behind  the 
obturator  foramen,  and 
also  from  the  inner  surface 
of  the  obturator  membrane. 
The  tendon  winds  out  of 
the  lesser  sacro-sciatic  fo- 
ramen, and  being  joined  by 
the  gemelli,  passes  for- 
Vi^ards  beneath  the  tendon 
of  the  pyriforrais  (with 
which  it  is  more  or  less 
united)  to  be  insei^ted  into 
a  depression  at  the  anterior 
part  of  the  upper  margin 
of  the  great  trochanter. 
The  gemelli  (twin  muscles) 
are  placed  above  and  below 
the  tendon  of  the  obturator 
internus  and  are  inserted 
into  it,  but  one  or  both 
may  be  absent ;  the  supe- 
rior arises  from  the  spine 
of  the  ischium  and  adjacent  portion  of  the  lesser  sciatic 
notch ;  the  inferior  arises  from  the  upper  and  back  part  of 
the  tuber  ischii. 


DeT.P    Ml'SCLES    OF    THE    GLUTEAL    EeGION 

(fi'om  Wilsou). 

1.  Ilium. 

2.  Sacrum. 

3.  Po!-tenor  sacro-iliac  ligaments. 

4.  Tuberosity  of  the  ischium. 

5.  Great  sacro-sciatic  ligament. 

6.  Lesser  sacro-sciatic  ligament. 

7.  Trochanter  major. 

8.  Gluteus  minimus. 
Pyriformis. 
Gemellus  superior. 
Obturator  internus,  passing  out  of  the 

lesser  sacro-sciatic  foramen. 
Gemellus  inferior. 
Quadratus  femoris. 

14.  Adductor  magnus. 

15.  Vastus  externus. 

16.  Biceps. 

17.  Gracilis. 

18.  Semi-tendinosus. 

Tlie  tendon  of  the  obturator  externus 
should  appear  between  the  gemellus  infe- 
rior and  the  quadratus  femoris. 
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If  the  tendon  of  the  obturator  internus  be  divided  near 
its  insertion  without  disturbing  the  gemelli,  and  drawn  up 
from  the  margin  of  the  sciatic  foramen,  a  large  bursa  will 
be  found,  which,  when  opened,  will  be  seen  to  lubricate 
the  under  surface  of  the  tendon  and  the  margin  of  the 
lesser  sacro-sciatic  foramen.  The  under  surface  of  the 
obturator  tendon  is  subdivided  into  from  three  to  five 
small  tendons,  and  the  margin  of  the  bone  is  encrusted 
with  cartilage  aud  grooved  to  correspond  with  these. 

The  obturator  internus  and  gemelli  are  rotators  out- 
wards of  the  thigh.  The  obturator  is  supplied  by  a  special 
branch  from  the  upper  part  of  the  sacral  plexus  whicli  also 
gives  a  branch  to  the  superior  gemellus;  the  inferior  ge- 
mellus is  siq:)plied  by  the  nerve  to  the  quadratus  from  the 
sacral  plexus. 

The  Tendon  of  the  Obturator  Externus  (Fig.  70, 12, 
p.  179)  will  be  found  lying  deeply  between  the  inferior  gemel- 
lus and  the  quadratus  muscle.  The  origin  of  the  muscle 
has  been  already  seen  (p.  161)  and  the  tendon,  after  passing 
through  the  groove  below  the  acetabulum,  is  inserted  into 
the  digital  fossa  at  the  root  of  the  great  trochanter.  The 
obturator  externus  is  a  rotator  outwards  of  the  thigh,  and 
is  sup)plied  by  the  obturator  nerve. 

The  Quadratus  Pemoris  (Fig.  69,  13),  so  named  from 
its  quadrilateral  shape,  arises  from  the  outer  side  of  the 
tuberosity  of  the  ischium  external  to  the  hamstring 
muscles,  and  passes  horizontally  to  be  inserted  on  the 
back  of  the  great  trochanter  immediately  above  the  ad- 
ductor magnus,  with  which  it  is  sometimes  continuous. 
The  point  of  insertion  has  been  termed  the  "  linea  quadrati" 
(though  a  distinct  line  seldom  if  ever  exists  at  the  spot), 
wdiich  must  not  be  confounded  Avith  the  well-marked  pos- 
terior inter-trochanteric  line. 

The  quadratus  femoris  is  an  external  rotator  of  the 
thigh  and  is  supplied  by  a  special  branch  from  the  sacral 
plexus,  which  also  gives  a  twig  to  the  gemellus  inferior. 

The  Gluteal  Artery  (Fig.  70,  3)  is  a  branch  of  the  pos- 
terior division  of  the  internal  iliac  artery,  and  emerges 
from  the  pelvis  through  the  great  sacro-sciatic  foramen 
above  the  pyriformis.  It  appears  at  the  lower  border  of 
the  gluteus  minimus,  and  divides  into  a  superficial  and  a 
deep  portion.  The  superficial  division  is  distributed  to 
the  under  surface  of  the  gluteus  maximus ;  the  deep  sub- 
divides into  superior  and  inferior  branches. 
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The  superior  deep  gluteal  artery  runs  along  the  middle 
curved  line  of  the  iliura  between  the  gluteus  medius  and 
minimus,  both  of  which  it  supplies,  and  ends  at  the  anterior 
border  of  the  ilium  by  anastomosing  with  the  superior 
branch  of  the  external  circumflex  artery  of  the  thigh. 
The  inferior  deep  gluteal  artery  crosses  the  gluteus  mini- 
mus to  the  great  trochanter  to  supply  the  parts  in  its 
neighborhood. 

Venae  comites  accompany  the  branches  of  the  artery  and 
open  into  the  internal  iliac  vein. 

The  Sciatic  Artery  is  a  branch  of  the  anterior  division 
of  the  internal  iliac  artery,  and  emerges  from  the  pelvis 
through  the  great  sacro-sciatic  foramen  below  the  P3^ri- 
formis.  It  gives  large  inferior  gluteal  branches  to  the 
gluteus  maximus,  and  muscular  branches  to  the  other 
smaller  muscles  of  the  neighborhood;  and  anastomoses 
with  both  the  external  and  internal  circumflex  arteries  of 
the  profunda  feraoris.  Its  named  branches  are  (i)  the 
coccygeal  which  pierces  the  great  sacro-sciatic  ligament  to 
supply  the  parts  about  the  cocc3^x;  (2)  the  comes  nerm 
ischiadici  which  runs  upon  the  great  sciatic  nerve  for  a 
variable  distance ;  and  (3)  the  branch  to  the  quadratus 
(Ellis)  which  passes  beneath  the  obturator  internus  and 
gemelli  to  the  quadratus  and  supplies  the  hip-joint. 

The  veins  corresponding  to  the  sciatic  artery  open  into 
the  internal  iliac  vein. 

The  Pudic  Artery  is  only  seen  in  its  course  over  the 
spine  of  the  ischium,  as  it  winds  out  of  the  great  sacro- 
sciatic  foramen  below  the  pjn'iformis  to  re-enter  the  pelvis 
by  the  lesser  sacro-sciatic  foramen  above  the  tendon  of  the 
obturator  internus.  The  artery  is  accompanied  by  its  vein 
and  by  two  nerves,  the  pudic  nerve  lying  to  its  inner  side 
and  the  nerve  to  the  obturator  internus  to  its  outer  side. 
[Its  termination  has  been  seen  already  in  the  perineum.] 

A  branch  of  artery  may  be  found  both  at  the  upper  and 
lower  borders  of  the  quadratus.  The  upper  is  a  branch  of 
either  the  internal  circumflex  or  obturator  arteries  accom- 
panying the  tendon  of  the  obturator  extern  us,  and  the 
lower,  which  is  more  constant,  is  one  of  the  terminal 
branches  of  the  internal  circumflex  artery. 

The  Gluteal  Nerve  (Fig.  TO,  3)  (superior)  is  a  branch 
of  the  lumbo-sacral  cord,  and  emerges  from  the  pelvis  with 
the  gluteal  artery  above  the  pyriformis.  It  divides  into 
two  branches,  which  lie  between   the  gluteus  medius  and 
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minimus  and  suppl}'  them,  giving  a  branch  forwards  to 
the  tensor  fasci;^  femoris. 

The  Small  Sciatic  Nerve  (Fig.  TO,  8)  is  one  of  the 
main  brandies  of  the  sacral-plexus,  and  appears  at  the 
lower  border  of  the  pyriformis  to  become  the  cutaneous 
nerve  of  the   back    of  the 


thigh.  As  soon  as  it  emerges 
from  the  pelvis  it  gives  cu- 
taneous branches  to  the 
skin  over  the  gluteus  maxi- 
mns,  and  inferior  gluteal 
branches  to  the  under  sur- 
face  of   the   muscle    itself 

Dissection  of  the  Buttock  and  Back 
OF  THE  Thigh  (from  Hirschfold  aud 
LeveU16). 

1.  Gluteus  masiraus. 

2.  Gluteus  uiedius. 

3.  Gluteal  artery  aud  nerve. 

4.  Gluteus  minimus. 

5.  Nerve  to  obturator  internus. 

6.  Pyriformis. 

7.  Pudic  nerve. 

S.  Small  sciatic  nerve. 

9.  Great  saoro-sciatlc  ligament. 

10.  Obturator  internus  and  gemelli. 

11.  Inferior  gluteal  nerve  from  small 

sciatic. 

12.  Tendon  of  obturator  externus. 

13   Inferior  pudendal  nerve  (Soemmer- 
ing ) 

14.  Quadratus  femoris. 

15.  Gracilis. 

16.  Great  sciatic  nerve. 

17.  Adductor  magnus. 

18.  Insertion  of  gluteus  maxinuis. 

19.  United   origins   of  semi-tendinosus 

and  biceps. 

20.  Short  head  of  biceps. 

21.  Semi-membranosiis. 

22.  Tendon  of  biceps. 

23.  Tendon  of  semi-tendinosus. 

24.  External  popliteal  nerve. 
23.  Internal  popliteal  nerve. 

26.  Coramunicans  flbularis  [or  c.  pero- 

nei]  nerve. 

27.  Popliteal  artery. 
29.  Gastrocnemius. 

31.  Coramunicans  tibialis  [or  external 
saphenous]  nerve. 


Fii 
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It  then  gives  cutaneous  branches  to  the  thigh,  one  of  the 
largest  of  which  winds  below  the  tuberosity  of  the  ischium 
to  the  perineum  and  is  called  the  inferior  pudendal  or  nerve 
of  Soemmering ;  and  the  nerve  itself  may  be  traced  as  far 
as  the  popliteal  space. 

The  Great  Sciatic  Nerve  (Fig.  tO,  i6)  is  the  largest 
trunk  of  the  sacral  plexus  [and  the  largest  in  the  body], 
and  appears  at  the  lower  border  of  the  pyriformis  (or  occa- 
sionall}^  through  its  fibres).  It  runs  midway  between  the 
tuberosity  of  the  ischium  and  the  great  trochanter,  and 
disappears  beneath  the  hamstring  muscles.  Propei^ly 
speaking,  this  nerve  gives  no  branches  in  this  region,  but 
frequently  the  nerves  to  the  quadratus  and  hip-joint  are 
derived  from  it  instead  of  from  the  sacral  plexus  itself. 

The  Nerve  to  the  Obturator  Internus  (Fig.  *rO,  5) 
arises  from  the  upper  part  of  the  sacral  plexus,  and  leaves 
the  pelvis  below  the  pyriformis,  taking  the  same  course  as 
the  pudic  vessels  and  nerve  over  the  spine  of  the  ischium, 
but  lying  to  their  outer  side.  As  it  winds  into  the  lesser 
foramen  it  gives  a  branch  to  the  superior  gemellus,  and 
then  supplies  the  fibres  of  the  obturator  within  the  pelvis. 

The  Nerve  to  the  Quadratus  (Fig.  TO)  arises  from 
the  lower  part  of  the  sacral  plexus,  and  passes  beneath  the 
obturator  internus  tendon  to  the  quadratus  and  inferior 
gemellus.  It  lies  against  the  back  of  the  hip-joint,  to 
which  it  gives  a  branch. 

The  Pudic  Nerve  (Fig.  'TO,  7)  is  seen  lying  on  the 
spine  of  the  ischium  internal  to  the  pudic  artery.  If  the 
infei'ior  ha^moj'rhoidal  nerve  should  happen  to  arise  sepa- 
rately from  the  sacral  plexus,  it  will  be  found  accompany- 
ing the  pudic  in  this  position. 

The  Popliteal  Space. 

The  dissection  of  the  popliteal  space  should  be  made  before  the  skin 
on  the  back  of  the  upper  part  of  the  thigh  is  removed,  so  that  the  re- 
■  lations  of  the  parts  in  the  ham  may  be  undisturbed. 

A  vertical  incision  is  to  be  made  in  the  middle  line  of  the  limb  at 
the  back  of  the  knee,  extending  for  six  inches  above  and  the  same 
distance  below  the  joint.  A  transverse  incision  at  each  end  of  this 
will  allow  the  skin  to  be  fully  reflected.  A  few  branches  of  the 
small  sciatic  nerve  may  be  found  in  the  superficial  fascia,  which  is  to 
be  removed  in  order  to  expose  the  deep  fascia. 

Deep  or  Popliteal  Fascia. — This  is  continuous  with 
the  fascia  lata,  and  stretches  across  the  popliteal  space  to 
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Fig.  71. 


protect  the  vessels  and  nerves  beneath.  When  the  limb 
is  extended  it  is  tightly  stretched,  but  is  at  once  relaxed 
on  bending  the  knee. 

The  fascia  being  removed, 
the  hollow  of  the  ham  will  be 
brought  into  view  filled  with 
loose  fat,  which  is  to  be  re- 
moved to  expose  the  popliteal 
vessels  and  nerves.  Imbedded 
in  the  fat  of  the  popliteal  space 
are  some  Ijunphatic  glands,  and 
it  may  be  noted  that  there  are 
no  glands  in  the  limb  below  this 
point.  The  boundaries  of  the 
space  are  to  be  carefully  cleaned, 
care  being  taken,  at  the  lower 
part,  of  two  small  nerves  and  a 
vein  which  run  on  the  back  of 
the-  leg. 

The  Popliteal  Space  (Fig. 
68,  II,  p.  173)  is  a  lozenge-shaped 
cavity  at  the  back  of  the  knee, 
which  in  the  dissected  state  ex- 
tends for  some  distance  above 
and  below  the  joint.  Its  upper 
part  is  bounded  externally  by 
the  tendon  of  the  biceps ;  inter- 
nally by  the  tendons  of  the  semi- 
tendinosus  and  semi-membrano- 
sus  muscles.  Its  lower  part  has 
one  of  the  fleshy  heads  of  the 
gastrocnemius  muscle  on  each 


Deep  DissECxroN  of  the  Popliteal  Space 

1.  Adductor  magnus.  12. 

2.  Vastus  externus.  13. 

3.  PopUteal  vein.  14. 

4.  Great  sciatic  nerve.  15. 

5.  Popliteal  artery.  16. 

6.  Short  head  of  biceps.  17. 

7.  Internal  popliteal  nerve.  18. 

8.  External  popliteal  nerve.  19. 

9.  Vastus  internus.  20. 
-10.  Long  head  of  biceps  (cut).  21. 
11.  Superior  internal  articular  artery. 

16 


(from  Hirschfeld  and  Leveill6). 

Outer  head  of  gastrocnemius. 

Tendon  of  semi-membranosus. 

Communicans  peronei  nerve.  . 

Inner  head  of  gastrocnemius. 

Soleus. 

Inferior  internal  articular  artery. 

Gastrocnemius. 

Popliteus. 

External  saphenous  vein  and  nerve. 

Tendon  of  plantaris. 
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side,  and  on  the  outer  side  there  is,  in  addition,  the  small 
plantaris  muscle. 

The y^oor  of  the  space  is  formed  at  the  upper  part  by 
that  portion  of  the  back  of  the  femur  which  is  between  the 
divisions  of  the  linea  aspera ;  next  by  the  posterior  liga- 
ment of  the  knee-joint ;  and  at  the  lower  part  by  the  pop- 
liteus  muscle  and  the  fascia  covering  it.  These  last  can 
be  only  felt  between  the  heads  of  the  gastrocnemius,  but 
if  the  inner  head  of  that  muscle  be  divided  near  its  origin 
and  turned  down  [at  a  later  stage  in  the  dissection]  the 
popliteus  will  be  surticiently  displayed. 

The  Internal  Popliteal  Nerve  (Fig.  11,  7)  is  the  most 
superficial  of  the  important  structures  in  the  ham.  It  is 
one  of  the  divisions  of  the  great  sciatic  nerve,  and  passes 
with  a  very  slight  degree  of  obliquity  from  the  outer  to 
the  inner  side  of  the  ham,  extending  through  the  whole 
length  of  the  space  and  disappearing  beneath  the  gastroc- 
nemius muscle.  It  thus  crosses  from  the  outer  to  the  inner 
side  of  the  popliteal  artery,  which  it  accompanies  to  the 
lower  border  of  the  popliteus  muscle.  Its  branches  are 
(1)  articular  which  both  pierce  the  posterior  surface  of  the 
knee-joint  and  accompany  the  inferior  internal  articular 
artery  ;  (2)  muscular  to  the  gastrocnemius,  soleus,  planta- 
ris, and  popliteus ;  and  (3)  the  external  saphenous  nerve 
or  ramus  communicans  tibialis^  which  lies  in  the  groove 
between  the  heads  of  the  gastrocnemius  (sometimes  beneath 
a  few  of  its  fibres),  and  will  be  traced  in  the  dissection  of 
the  back  of  the  leg. 

The  External  Popliteal  Nerve  (Fig.  Tl,  8),  the  other 
division  of  the  great  sciatic,  is  altogether  under  cover  of 
the  biceps  at  the  upper  part  of  the  space,  but  becomes 
visible  close  to  its  tendon  near  the  head  of  the  fibula.  It 
gives  a  communicating  branch  {ramus  communicans  pe- 
ronei  vcl  JihulayHs)  down  the  back  of  the  leg  to  join  the 
external  saphenous  nerve. 

The  Popliteal  Artery  (Fig.  11,  5)  is  the  continuation 
of  the  femoral  arterj^,  and  extends  from  the  opening  in  the 
adductor  magnus  to  the  lower  border  of  the  popliteus  mus- 
cle, where  it  divides  into  anterior  and  posterior  tibials. 
It  lies  at  the  bottom  of  the  popliteal  space,  resting  upon 
the  back  of  the  femur,  the  posterior  ligament  of  the  knee, 
and  the  popliteus  muscle,  and  has  a  direction  from  the 
inner  side  of  the  femur  to  the  middle  of  the  leg.-  Its  A^ein 
lies  sup^-rficially  in  its  whole  course,  but  first  to  its  outer 
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side  and  afterwards  to  its  inner  side,  whilst  tlie  internal 
popliteal  nerve  is  still  more  superficial  and  also  crosses  the 
artery  from  without  inwards.  The  commencement  of  the 
popliteal  arter}^  is  under  cover  of  the  semi-membranosus,  the 
middle  of  the  vessel  is  in  the  hollow  of  the  ham,  uncovered 
hy  muscles,  and  its  lower  part  is  beneath  the  gastrocnemius 
and  plantaris  muscles.  A  branch  of  the  obturator  nerve 
may  occasionally  be  found  on  the  upper  part  of  the  artery. 
The  Branches  (Fig.  71)  of  the  popliteal  artery  are  mus- 
cular (both  to  the  hamstrings  and  muscles  of  the  calf)  and 
articular. 

1.  The  Superior  muscular  branches  arise  from  the  upper 
part  of  the  artery,  and  are  distributed  to  the  adjacent  ham- 
string muscles. 

2.  The  Articular  branches  are  five  in  number,  viz.,  two 
superior,  two  inferior,  and  one  az^'gos. 

The  superior  arteries,  internal  and  external,  arise  just 
above  the  condyles  of  the  femur,  around  which  bone  they 
wind  to  the  front  of  the  knee-joint,  to  supply  it  and  to 
anastomose  with  the  anastomotica  magna  and  the  descend- 
ing branch  of  the  profunda  respectively.  The  inferior 
articular  arteries  arise  on  the  popliteus,  and  do  not  coi"- 
respond  on  the  two  sides  of  the  limb.  The  internal  (the 
lower  of  the  two)  winds  below  the  inner  tuberosity  of  the 
tibia  and  beneath  the  internal  lateral  ligament ;  the  external 
passes  altogether  above  the  head  of  the  fibula  but  beneath 
the  external  lateral  ligament,  to  the  front  of  the  joint. 
The  azygos  arises  about  the  middle  of  the  artery  and  pierces 
the  posterior  ligament  to  join  the  other  branches. 

3.  The  Inferior  muscular  branches  (sural)  are  distributed 
to  the  muscles  of  the  calf. 

Surgery. — The  popliteal  artery  may  be  readily  com- 
pressed by  the  hand  or  a  tourniquet.  [The  leg  should  be 
flexed  in  order  to  relax  the  popliteal  fascia.]  The  opera- 
tion of  tying  the  popliteal  artery  for  aneurism  is  never 
performed,  but  it  might  be  necessary  to  reach  the  vessel  if 
wounded;  in  which  case  a  [perpendicular]  incision  [three 
or  four  inches  long,  slightl}^]  to  the  inner  side  of  the  space 
would  enable  the  operator  to  reach  the  middle  of  the  artery 
without  injury  to  the  nerves. 

The  Popliteal  Vein  (Fig.  71,3)  is  formed  by  the  junc- 
tion of  the  anterior  and  posterior  tibial  veins  at  tiie  lower 
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border  of  the  popliteus.  The  vein  lies  superficially  to  the 
artery  and  to  its  inner  side,  at  the  lower  part  of  the  space, 
but  crosses  to  the  outer  side  above.  It  receives  branches 
corresponding  to  those  of  the  artery,  and  at  a  variable 
point,  the  external  saphena  vein^  which  lies  on  the  back  of 
the  leg  between  the  heads  of  the  gastrocnemius,  opens 
into  it. 

Some  lymphatic  glands  are  placed  close  to  the  artery, 
into  which  lymphatics,  from  the  back  of  the  leg,  discharge 
themselves. 

The  Back  of  the  Thigh. 

The  skin  left  on  the  back  of  tlie  thigh  is  to  be  removed,  and  the 
small  sciatic  nerve  traced  as  far  as  convenient,  after  which  the  fascia 
should  be  removed  and  the  hamstring  muscles,  with  the  sciatic  nerve, 
cleaned. 

The  Hamstring  Muscles  (Figs.  68,  p.  HS,  and  70,  p. 
179)  ai'e  three  in  number,  viz.,  the  biceps  on  the  outer  side, 
and  the  semi-tendinosus  and  semi-membranosus  on  the 
inner  side.  The  biceps  and  semi-tendinosus,  which  arise 
in  common,  are  superficial  to  the  semi-membranosus  near 
the  tuber  ischii,  and  the  semi-tendinosus  maintains  this 
relation  to  the  semi-membranosus  throughout.  The  short 
head  of  the  biceps  will  be  found  on  the  outer  side  of  the 
lower  part  of  the  femur.  [All  these  three  tendons  can  be 
readily  felt  by  the  student  in  his  own  leg.] 

The  Biceps  (Fig-  70,  19,  22)  or  outer  hamstring  arises 
by  its  long  head  from  the  anterior  or  lower  of  the  two  sur- 
faces on  the  tuber  ischii,  in  common  with  the  semi-tendi- 
nosus. It  crosses  the  great  sciatic  nerve,  and  by  diverging 
from  the  semi-tendinosus  in  the  middle  of  the  thigh,  forms 
the  outer  boundary  of  the  popliteal  space.  The  short  head 
(20),  which  is  fleshy,  arises  from  the  outer  side  of  the  linea 
aspera,  as  high  as  the  insertion  of  the  gluteus  maximus, 
and  from  its  outer  division  to  within  two  inches  of  the 
condyle,  and  the  two  heads  having  united  opposite  the 
lower  end  of  the  femur,  the  muscle  is  inserted  into  the  outer 
side  of  the  head  of  the  fibula.  The  tendon  splits  to  inclose 
the  long  external  lateral  ligament,  and  one  portion  of  it 
therefore  intervenes  between  the  long  and  the  short  exter- 
nal lateral  ligaments  of  the  knee-joint. 

The  Semi-tendinosus  (Fig.  70,  19,  23)  arises  by  fleshy 
fibres  in  common  with  the  tendinous  origin  of  the  biceps 
from  the  anterior  of  the  two  surfaces  on  the  back  of  the 
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tuber  ischii.  It  forms  one  of  the  inner  boundaries  of  the 
popliteal  space,  and  ends  in  a  long  slender  tendon,  which 
lies  on  the  seini-membranosus  and  passes  beyond  it  to  be 
inserted  into  the  anterior  or  inner  side  of  the  tibia  below 
the  inner  tuberosit}',  lying  beneath  the  tendon  of  the  sar- 
toriusand  below  that  of  the  gracilis.  Its  fibres  are  crossed 
b}'  a  tendinous  intersection. 

The  Semi-membranosus  (Fig.  10,  21),  though  one  of 
the  internal  hamstrings,  is  external  to  the  biceps  at  its 
origin.  It  a)-ises  by  a  strong  tendon  from  the  posterior  or 
upper  surface  on  the  tuber  ischii,  and,  passing  beneath  the 
origins  of  the  biceps  and  semi-tendinosus,  spreads  into  a 
broad  tendon  from  which  the  muscular  fibres  arise  to  form 
a  thick  bell}'.  It  is  inserted  by  a  strong  tendon,  which 
passes  horizontally  beneath  the  internal  lateral  ligament  of 
the  knee  to  the  groove  in  the  side  of  the  inner  tuberosity 
of  the  tibia,  and  gives  off  two  expansions,  one  to  form  the 
posterior  ligament  of  the  knee-joint  and  the  other  to  cover 
the  popliteus  muscle.     (Fig.  89,  i,  2,  3,  4,  p.  212.) 

The  hamstring  muscles  flex  the  leg  upon  the  thigh  and 
then  extend  the  thigh  upon  the  pelvis,  as  in  walking  or 
running;  their  most  important  action,  however,  is  when 
the  leg  is  their  fixed  point,  and  they  then  prevent  the  pelvis 
and  trunk  from  falling  forward,  and  thus  maintain  the  erect 
posture  of  the  body.  When,  taking  the  pelvis  as  their  fixed 
point,  they  act  upon  the  leg,  or  (the  knee  being  fixed)  upon 
the  thigh,  their  power  is  applied  to  a  lever  of  the  third 
order;  when  taking  their  fixed  point  below  they  act  upon 
the  pelvis,  their  power  is  applied  to  a  lever  of  the  first 
order.  The  hamstrings  are  sup2)lied  by  the  great  sciatic 
nerve. 

[The  structure  of  these  muscles,  as  well  as  that  of  a 
number  of  others  (ilio-psoas,  gastrocnemius,  rectus  femoris, 
triceps  cubiti,  &c.),  is  peculiar,  and  should  be  observed.  It 
consists  of  a  strong  aponeurosis  of  origin  or  insertion  or 
both,  which  runs  either  upon  or  within  the  muscle,  giving 
attachment  to  a  much  greater  number  of  very  short  fibres, 
thus  increasing  the  strength  of  the  muscle  and  also,  as  Prof. 
Cleland  has  shown,  enabling  them  when  stretched  to  act  as 
ligaments  and  convey  the  action  of  other  muscles  to  joints 
at  a  distance  from  them.  Thus  when  the  ilio-psoas  flexes  the 
hip-joint,  it  first  stretches  the  hamstrings  and  then  through 
them  as  ligaments,  it  flexes  the  knee :  when  the  weight  of  the 
body  flexes  the  joints  of  the  lower  extremit}^,  as  in  stooping, 
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the  gastrocnemius  being  stretched  by  flexion  of  the  ankle, 
and  acting  as  a  ligament,  flexes  the  knee,  and  the  rectus, 
stretched  over  the  bent  knee,  flexes  the  hip;  when  in  this 
position,  the  gluteus  maximus  extends  the  hip,  it  extends 
the  knee  b}^  pulling  on  the  rectus  and  the  ankle  by  pulling, 
as  the  knee  is  extended,  on  the  gastrocnemius;  so  also 
when  stooping,  if  the  vasti  and  crureus,  taking  their  fixed 
point  from  below,  pull  the  femur  straight  and  extend  the 
knee,  they  also  extend  the  ankle  by  pulling  on  the  gastroc- 
nemius, and  the  hip  by  the  stretching  of  the  hamstrings 
so  that  they  act  as  ligaments.^] 

Fig.  72. 
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Section  op  the  Right  Thigh  at  thk  Apex  of  Scarpa's  Triangle  (drawn  by  G.  E. 

Pearse). 

12.  Deep  obturator  nerve. 


1.  Profnuda  vessels. 

2.  Adductor  longns. 
.T.  Femoral  vessels. 

4.  Superficial  obturator  uerve. 
.'5.  Sartoi'ius. 

6.  Gracilis. 

7.  External  cutaneous  nerve. 

8.  Pecliueus. 

9.  Rectus  fenioris. 
JO.  Adductor  brevis. 

11.  A  ntarior  crural  nerve. 


13.  External  circumflex  vessels. 

14.  Adductor  magnus. 

15.  Tensor  vaginffi  femoris. 

16.  Semi-membranosus. 

17.  "Vastus  internus  and  crureus. 
IS.  Semi-tendinosus. 

19.  Vastus  externus. 

20.  Small  sciatic  nerve. 

21.  Biceps  femoris. 

22.  Great  sciatic  nerve. 


['  A  beautiful  illustration  of  this  is  seen  in  the  perching  of  birds, 
where  the  toes  are  forced  to  clasp  the  perch  by  just  such  a  passive 
ligamentous  action.] 
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The  Great  Sciatic  Nerve  (Fig.  70,  i6,  p.  119)  is  con- 
tinued from  the  buttock,  and,  after  leaving  the  qnadratus 
femoris,  lies  on  the  posterior  surface  of  the  adductor  magnus 
and  passes  beneath  the  biceps.  At  a  variable  point,  but 
generally'  about  the  middle  of 
the  thigh,  the  nerve  divides  into 
the  internal  and  external  pop- 
liteal trunks,  which  have  been 
already  traced,     (p.  182.) 

lluscula?'  branches  to  the 
hamstring  muscles  are  given  off 
by  the  nerve  in  this  part  of  its 
course. 

Beneath  the  sciatic  nerve  will 
be  seen  the  posterior  surface  of 
adductor  magnus,  and  piercing 
it  at  various  points  are  the  ter- 
minations of  the  pei'forating 
arteries  from  the  profunda, 
which  are  now  seen  to  supply 
the  hamstring  muscles  (y.  p. 
160).  The  termination  of  the 
internal  circumflex  artery,  be- 
tween the  qnadratus  and  ad- 
ductor magnus  can  now  also  be 
more  fully  traced  out. 

The  Back  of  the  Leg. 

A  vertical  incision  througli  the 
centre  of  the  remaining  portion  of 
skin  on  tlie  back  of  the  leg,  joined 
by  a  short  transverse  cut  at  the  heel, 
will  permit  the  reflection  of  the  skin 
to  each  side. 

SaPERFiciAL  Nerves  of  the  Back  of  the  Leo 
(from  Hirschfeld  and  Leveille). 

1.  Internal  popliteal  nerve. 

2.  External  popliteal  nerve. 

3.  Internal  saphenous  vein. 

4.  Nervus  communicans  fibularis  [or  c.  pe- 

ronei]. 

5.  Nervus    communicans    tibialis    [or    ext.         5  ■ 

saphenous  nerve.] 

6.  External  saphenous  vein. 

7.  Internal  saphenous  nerve. 

8.  External  saphenous  nerve. 

9.  Posterior  tibial  nerve. 
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The  External  Saphenous  Nerve  (Fig.  13,  5,  8)  (com- 
niunicans  tibialis)  will  be  found  piercing  the  deep  fascia 
of  the  leg,  about  half  way  down  the  limb,  to  join  the  com- 
municana  fihularis  (4),  which  becomes  cutaneous  about 
the  same  level.  The  nerve  thus  formed  runs  along  the 
outer  sideof  thetendo-Achillis,  to  pass  behind  the  external 
malleolus  to  the  outer  side  of  the  foot. 

A  branch  or  two  of  the  intei'nal  saphenous  nerve   (7) 
may  be  found  on  the  inner  side  of  the 
Fig.  74.  back  of  the  leg. 

The  External  Saphena  Vein  (Fig- 
73,  6)  appears  behind  the  external  mal- 
leolus, close  to  the  saphenous  nerve, 
and  running  up  the  centre  of  the  leg, 
pierces  the  deep  fascia  at  the  point  where 
the  communicans  tibialis  nerve  emerges; 
it  has  been  already  traced  to  the  popli- 
teal vein,  p.  183.  The  saphena  vein  not 
unfrequently  runs  superficially  to  the 
npper  part  of  the  popliteal  space  before 
it  joins  the  popliteal  vein. 

The  deep  fascia  of  the  leg,  which  is  contin- 
uous with  that  of  the  thigh,  is  to  be  removed, 
except  near  the  internal  malleolus,  where  the 
internal  annular  ligament  is  to  be  preserved. 
The  muscles  of  the  calf  are  then  to  be  dissected, 
being  put  on  the  stretch  by  supporting  the 
knee  and  drawing  the  toes  towards  the  front  of 
the  leg. 

The  Gastrocnemius  (Fig.  74,  4), 
the  superficial  muscle  of  the  calf,  has  a 
double-headed  origin  from  the  back  of 
the  femur,  immediately  above  the  con- 
d^'les.  A  bursa  sometimes  communicat- 
ing with  the  knee-joint  lies  between  the 
inner  head  and  the  tendon  of  the  semi- 
membranosus. The  two  heads  are  the 
lower  boundaries  of  the  popliteal  space, 

Superficial  Muscles  of  the  Back  op  the  Leg  (from  Wilson). 

1.  Tendon  of  biceps.  7.  Tubercsity  of  os  calcis. 

2    Tendons  of  inner  hamstrings.  8.  Tendons  of  the  peroneus  longus  and 

3.  Popliteal  space.  brevis. 

4.  Gastrocnemius.  9.  Tendons  of  the  tibialis  posticus  and 

5.  5.  Soleus.  flexor  longus  digitorum. 

6.  Tendo  Achillis. 
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nnd  luiite  to  form  one  large  muscle,  the  fibres  of  which  end 
about  the  middle  of  the  leg  in  a  broad  tendon,  which  con- 
tracts near  the  heel  into  the  thick  rounded  tendo-AcMllis 
(6).  This,  which  is  the  common  insertion  of  the  gastroc- 
nemius and  the  subjacent  soleus,  expands  again  slightly, 
to  be  inserted  into  the  lower  part  of  the  posterior  surface  of 
the  calcaneum,  a  bursa  intervening  between  it  and  the 
upper  part  of  the  same  bone. 

The  heads  of  the  gastrocnemius  being  cai-efully  divided  near  [i'.  e., 
two  inches  from]  their  origin,  and  the  muscle  turned  down  as  far  as 
possible,  the  plantaris  and  soleus  with  the  popliteus  covered  by  its 
fascia  will  be  brought  into  view. 

The  Plantaris  (Fig.  Tl,  21,  p.  181)  ai^ises  from  above 
the  external  condjde  of  the  femur  and  from  the  line  leading 
to  it,  and  the  muscle  lies  internal  to  the  outer  head  of  the 
gastrocnemius.  Its  fleshy  fibres  are  about  three  inches 
long,  but  its  tendon  is  the  longest  in  the  body,  is  very 
slender  [and  by  stretching  its  edges  it  can  be  readily  ex- 
panded into  an  aponeurosis  of  considerable  width].  It  is 
placed  between  the  gastrocnemius  and  soleus,  and  crosses 
obliquely  so  as  to  get  to  the  inner  side  of  the  tendo 
Achillis,  by  the  side  of  or  in  common  with  which  it  is 
inserted  into  the  os  calcis.  It  is  analogous  to  the  palmaris 
longus  of  the  upper  extremity. 

The  Soleus  (Fig.  74,  5)  is  tendinous  on  its  surface, 
to  allow  the  corresponding  tendinous  expansion  on  the 
under  surface  of  the  gastrocnemius  to  move  freely  upon 
it  [and  to  increase  largelj^  its  surface  of  origin],  and  be- 
tween the  two  is  a  quantitj^  of  loose  areolar  tissue.  It 
arises  from  the  oblique  line  of  the  tibia  and  from  the  inner 
border  of  the  tibia,  in  its  middle  third  ;  also  from  the  pos- 
terior surface  of  the  head  and  upper  third  of  the  fibula, 
and  from  a  deep  tendon  which  arches  over  the  tibial  vessels 
and  nerve.  The  fibres  end  in  a  broad  tendon,  which  joins 
that  of  the  gastrocnemius  in  the  lower  third  of  the  leg  to 
form  the  tendo  Achillis,  the  insertion  of  which  has  been 
seen.  The  muscular  fibres  are  inserted  into  the  deep  sur- 
face of  the  tendon  to  within  two  inches  of  the  heel. 

By  dividing  the  fibres  of  the  soleus  vertically  and  with 
care,  a  tendinous  expansion  on  the  deep  surface  of  the  mus- 
cle will  be  brought  into  view,  which  stretches  across  the 
posterior  tibial  vessels  and  nerve,  and  protects  them  from 
pressure  during  the  movements  of  the  limb.     This  deep 
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tendon  is  an  important  guide  in  the  operation  of  tying  the 
posterior  tibial  artery,  and  must  be  divided  to  reach  it. 

The  muscles  of  the  calf  extend  the  foot,  i.  e.,  point  the 
toes,  the  gastrocnemius  in  addition  flexing  the  leg  upon 
the  thigh  ;  or,  when  taking  their  fixed  point  below,  they  fix 
the  leg  upon  the  foot,  the  gastrocnemius  also  steadying 
the  thigh.  They  are  sujDpUed  by  the  internal  popliteal 
nerve.  [For  the  ligamentous  action  of  the  gastrocnemius, 
see  p.  185.] 

The  form  of  club-foot  known  as  "  talipes  equinus"  is 
due  in  part  to  contraction  of  the  muscles  of  the  calf,  and 
division  of  the  tendo  Achillis  is  practised  for  its  relief. 

The  plantaris  is  to  be  divided  and  the  soleus  cut  near  its  attach- 
ments to  the  tibia  and  fibula,  "when  it  and  the  gastrocnemius  are  to 
be  turned  down  and  the  bursa  between  tlie  tendon  and  the  os  calcis 
noticed.  The  posterior  tibial  vessels  and  nerves,  partially  covered 
by  the  deep  [intermuscular]  layer  of  fascia,  will  now  be  exposed, 
and  beneath  them  the  deep  muscles  of  the  leg,  with  the  popliteus 
covered  by  its  fascia  above. 

The  Popliteus  (Fig- 15,  6,  p.  192)  is  covered  by  a  strong 
fascia  which  is  derived  from  the  tendon  of  the  semi-mem- 
branosus,  upon  which  the  lower  part  of  the  popliteal  vessels 
and  nerve  rest.  This  must  be  removed  to  expose  the 
oblique  fibres  of  the  muscle,  and  an  incision  must  be  made 
through  the  covering  of  the  knee  immediately  in  front  of 
the  external  lateral  ligament  to  see  its  tendinous  origin. 
The  popliteus  arises  from  within  the  general  capsule  of 
the  knee  (though  outside  the  s3'novial  cavity)  by  a  round 
tendon,  which  is  fixed  to  a  distinct  pit  on  the  outer  side 
of  the  external  condyle,  below  and  a  little  in  front  of  the 
tubercle  for  the  attachment  of  the  external  lateral  liga- 
ment. The  tendon  passes  through  a  groove  in  the  bone 
and  beneath  the  external  lateral  ligament,  and  after  quit- 
ting the  joint  the  fleshy  fibres  are  developed,  which  are 
inserted  into  nearlj^  the  whole  of  the  triangular  surface  on 
the  back  of  the  upper  part  of  the  tibia  above  the  oblique 
line. 

The  popliteus  is  a  flexor  of  the  leg  upon  the  thigh,  and 
has  a  tendency  to  rotate  the  tibia  inwards,  which  is  checked 
by  the  arrangement  of  the  crucial  ligaments  within  the 
knee.  When  these  ligaments  are  destroyed  or  relaxed  in 
disease  very  considerable  rotation  of  the  tibia  takes  place. 
The  popliteus  is  supplied  by  a  branch  of  the  internal 
popliteal  nerve. 
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The  incomplete  intermuscular  layer  of  fascia  of  the  leg  being  re- 
moved, the  posterior  tibial  vessels  and  nerve  are  to  be  cleaned,  when 
the  subjacent  muscles  will  be  found  in  the  following  positions  :  flexor 
longus  digitorum  most  internally,  tibialis  posticus  in  the  middle,  and 
flexor  longus  pollicis  to  the  outer  side. 

The  Flexor  Longus  Digitorum  (Fig.  15,  7)  arises 
from  the  posterior  surface  of  the  tibia  below  the  oblique 
line  and  internal  to  the  attachment  of  the  tibialis  posticus 
(from  which  it  is  separated  by  an  indistinct  vertical  ridge, 
and  an  intermuscular  septum  attached  to  it),  the  lower 
fibres  of  the  muscle  reaching  to  M'ithin  three  inches  of  the 
lower  end  of  the  tibia.  It  ends  in  a  single  tendon,  which 
lies  to  the  outer  side  of  that  of  the  tibialis  posticus  at  the 
ankle,  and  passes  through  a  separate  division  of  the  in- 
ternal annular  ligament  to  the  sole  of  the  foot. 

The  Tibialis  Posticus  (Fig.  75,  8)  is  the  onl}^  one  of 
the  deep  muscles  which  is  attached  to  both  bones  of  the 
leg,  between  which  it  therefore  lies,  its  tendinous  surface 
forming  septa  between  it  and  the  adjacent  muscles.  It 
arises  from  the  posterior  surface  of  the  tibia,  below  the 
oblique  line  and  external  to  the  flexor  longus  digitorum, 
to  within  two  inches  of  the  ankle ;  from  nearly  the  whole 
length  of  the  interosseous  membrane  ;  and  from  the  whole 
of  the  internal  surface  of  the  fibula  immediately  behind 
the  interosseous  line,^  as  well  from  the  intermuscular  septa 
on  each  side,  which  are  continuous  with  the  aponeurosis 
over  it.  The  muscle  is  overlapped  by  the  flexor  digitorum 
and  between  the  tibial  and  fibular  origins  the  anterior  tibial 
vessels  pass.  The  fibres  end  in  a  single  broad  tendon, 
which  passes  beneath  and  then  to  the  inner  side  of  that  of 
the  flexor  digitorum  at  the  ankle,  running  through  a 
groove  at  the  back  of  the  internal  malleolus  and  in  the 
most  internal  division  of  the  annular  ligament  to  the  sole 
of  the  foot,  where  it  is  attached  to  the  tuberosity  of  the 
scajDhoid  bone  and  gives  sli^DS  to  all  the  other  bones  of  the 
tarsus,  except  the  astragalus. 

'  The  internal  surface  here  spoken  of  is  not  the  surface  called  in- 
ternal by  Cloquet,  Cruveilliier,  Quain,  and  Holden,  which  includes  the 
surface  in  front  of  the  interosseous  line, — nor  that  considered  internal 
by  Ward  and  Gray,  which  extends  from  the  interosseous  line  to  the 
posterior  border  of  the  bone ;  but  is  the  surface  existing  only  in  the 
middle  of  the  bone,  between  the  interosseous  line  and  an  oblique  line 
which  cuts  it  ofl'  from  the  posterior  surface.  The  fibula  may  be  best 
considered  as  having  a  quadrilateral  shaft  with  anterior,  external, 
posterior,  and  internal  (partial)  surfaces. 
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The  Flexor  Longus  Pollicis  (Fig.  15,  9)  is  a  well- 
marked  bi-penniform  muscle  ai'ising  from  the  posterior  sur- 
face of  the  fibula  below  the  origin  of  the  soleus  to  within  an. 
inch  of  the  ankle;  and  also  from  the  intermuscular  septa 
between  it  and  the  peronei  muscles  on 
Fig.  75.  the  outer  side  of  the  bone  and  the  tibi- 

alis posticus  internally.  The  muscle 
ends  in  a  tendon  which  lies  to  the  outer 
side  of  the  posterior  tibial  vessels  and 
nerve,  and,  passing  through  a  separate 
^  ^~^  division  of  the  annular  ligament,  winds 
to  the  sole  of  the  foot  through  an  oblique 
groove  at  the  back  of  the  astragalus  and 
another  below  the  lesser  process  of  the 
OS  calcis. 

The  flexor  longus  pollicis  and  flexor 
digitorum  are  direct  flexors  of  the  toes 
and  extensors  of  the  foot,  i.  e.,  they  point 
the  toes.  The  tibialis  posticus  is  also  an 
extensor  of  the  foot,  which  it  tends  to 
draw  inwards  [and  so  assists  in  the 
production  of  talipes  varus].  The  three 
muscles  are  supplied  by  the  posterior 
tibial  nerve. 

Surgery. — The  form  of  club-foot 
called  "  talipes  varus,"  which  causes  the 
patient  to  walk  on  the  outside  of  the 
foot,  is  due  in  part  to  the  contraction  of 
the  tibialis  posticus  [and  tibialis  anti- 
cus]  and  sometimes  of  the  flexor  digi- 
torum. The  operation  of  dividing  these 
tendons  is  performed  immediately  above 


Deep  Later  of  Muscles  of  the 

1.  Lower  extremity  of  the  femur. 

2.  Ligamentum  posticam  Winslowii. 

3.  Teudou   of    the    semi-membranosus 

muscle. 

4.  Internal  lateral  ligament  of  the  knee- 

joint. 

5.  External  lateral  ligament. 

6.  Popliteus  muscle. 

7.  Flexor  longus  digitorum. 

8.  Tibialis  posticus. 

9.  Flexor  longus  pollicis. 
10.  Peroneus  longus. 


Back  of  the  Leh  (from  Wilson). 

11.  Peroneus  brevis. 

12.  Tendo  Achillis  divided  near  its  in- 

sertion into  the  os  calcis. 

13.  Tendons  of  the  tibialis  posticus  and 

flexor  longus  digitorum,  just  as 
they  are  about  to  pass  beneath  the 
internal  annular  ligament  of  the 
ankle;  the  interval  between  the 
latter  tendon  and  the  tendon  of 
the  flexor  longus  pollicis  is  for  the 
posterior  tibial  vessels  and  nerve. 
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the  internal  malleolus,  a  blunt-pointed  tenotomy  knife 
being  used  after  the  first  incision  to  avoid  all  danger  of 
wounding  the  posterior  tibial  artery  [the  relations  of 
■vvhieh  to  the  tendons  and  nerve  should  be  studied  (Fig. 
IS,  p.  19G)]. 

The  Posterior  Tibial  Artery  (Fig,  *7Y,  21,  p.  195)  is 
the  direct  continuation  of  the  popliteal  artery,  and  begins  at 
the  point  of  bifurcation  of  that  vessel,  which  is  usually  the 
lower  border  of  the  popliteus  muscle.  In  the  upper  part 
of  its  course  the  posterior  tibial  artery  lies  between  the 
superficial  and  deep  muscles  of  the  back  of  the  leg,  but 
below  the  origin  of  the  soleus  it  is  only  bound  down  by 
the  intermuscular  layer  of  fascia,  and  lies  by  the  side  of 
the  tendo  Achillis.  It  rests  upon  (in  the  position  for  dis- 
section) the  tibialis  posticus  for  two-thirds  of  its  length, 
but  then  upon  the  flexor  digitorum ;  and  at  the  ankle  lies 
upon  the  tibia  between  the  tendons  of  the  flexor  digitorum 
and  flexor  longus  pollicis.  The  vessel  afterwards  passes 
through- a  division  of  the  annular  ligament  to  the  interval 
between  the  inner  malleolus  and  the  heel,  where  it  divides 
into  internal  and  external  plantar  arteries.  The  posterior 
tibial  nerve  has  a  close  relation  to  the  artery  throughout, 
^y'lng  first  to  its  inner  side  and  then  crossing  to  its  outer 
side  [see  rule,  p.  48],  in  which  relation  it  continues  to  the 
foot.  The  posterior  tibial  artery  has  two  vense  comites, 
which  join  those  of  the  anterior  tibial  artery  to  form  the 
popliteal  vein. 

Surgery  (Fig.  16). — The  operation  of  tying  the  poste- 
rior tibial  arter}'  is  seldom  performed  except  on  the  dead 
body,  but  the  vessel  may  be  reached  in  three  parts  of  its 
course.  Behind  the  malleolus  the  arter}^  is  readily  exposed 
by  a  semilunar  incision  two  inches  long,  made  three- 
quarters  of  an  inch  behind  the  margin  of  the  bone  [mid- 
way between  the  malleolus  and  the  heel],  the  edge  of  the 
knife  being  directed  towards  the  tibia  so  as  to  divide  the 
internal  annular  ligament.  At  the  lower  part  of  the  leg 
the  vessel  may  be  reached  by  a  vertical  incision  a  little  to 
the  inner  side  of  the  tendo  Achillis  [midway  between  the 
malleolus  and  the  tendo  Achillis],  and  will  be  found  lying 
upon  the  flexor  digitorum.  In  the  middle  of  the  leg  the 
operation  is  one  of  some  difficulty  and  somewhat  damages 
the  dissection  if  performed.  The  best  mode  of  proceed- 
17 
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ing  is  to  make  a  vertical  incision  four  inches  long,  parallel 
to,  and  half  an  inch  behind,  the  edge  of  the  tibia  ;  the 
gastrocnemius  slips  aside  and  the  soleus  is  then  to  be  di- 
vided, especial  care  being  taken  to    [recognize  and]  cut 

Fig.  76. 


Incisions  for  ttino  the  Posterior  Tibial  Artery  (from  Fergusson's  "Surgery"). 

through  the  tendon  [or  intermuscular  aponeurosis]  on  its 
under  surface  but  to  go  no  deeper.  A  little  dissection 
close  beneath  this  tendon  and  towards  tlie  fibula  will  ex- 
pose the  posterior  tibial  artery  Ij'ing  upon  the  tibialis  pos- 
ticus [one  inch  from  the  internal  border  of  the  tibia,  with 
the  large  nerve,  a  very  important  guide,  to  its  fibular  side]. 

The  Branches  (Fig.  17)  of  the  posterior  tibial  artery 
are  (1)  peroneal;  (2)  muscular  branches  ;  (3)  nutritious 
to  the  tibia  ;  (4)  a  communicating  branch;  and  (5)  inter- 
nal calcanean. 

1.  The  Feroneal  (Fig.  Tt,  12)  always  of  considerable  size 
and  sometimes  larger  than  the  posterior  tibial,  comes  ofi" 
about  two  inches  helow  tlie  popliteus.  It  lies  first  between 
the  tibialis  jiosticus  and  flexor  longus  pollicis,  but  after- 
wards pierces  the  fibres  of  the  flexor  pollicis  and  runs  close 
to  the  fibula  to  near  its  lower  end.  In  this  part  of  its 
course  it  gives  muscular  branches,  and  the  nutritious 
arter^^  to  tlie  fibula  which  runs  from  the  knee-joint.  It 
then  gives  a  good-sized  anterior  peroneal  branch  to  the 
front  of  the  leg  between  the  tibia  and  fibula  below  the 
interosseous  membrane,  which  will  be  afterwards  dissected; 
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Fis.  77. 
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and  a  commuiu'cafing  branch  to  join  that  from  the  posterior 
tibial.  The  peroneal  artery  ends  below  the  external  malleo- 
lus by  anastomosing-  Avitli  the  malleolar  and  plantar  arteries. 

2.  lluscidar  branches  are  given  to  the  deep  muscles  and 
also  to  the  soleus. 

3.  The  nutritious  artery  to  the 
tibia  is  of  large  size  and  enters 
the  foramen  on  the  posterior  sur- 
face of  that  bone,  having  a  direc- 
tion/ro»r  the  knee-joint. 

4.  A  Communicating  branch 
runs  transversel}'  immediately 
above  the  ankle  to  join  a  corres- 
ponding branch  of  the  peroneal 
arter3^ 

5.  The  Internal  Galcanean  is 
a  branch  of  variable  size  and 
maj^  be  replaced  by  two  or  more 
separate  arteries.  It  arises  from 
the   posterior  tibial  whilst   be- 

Deep  Dissection  op  the  Back  op  the  Leg 
(from  Hirsclifeld  aud  Leveill^). 

1.  Popliteal  artery. 

2.  Great  scialic  nerve. 

3.  Adductor  inagnus. 

4.  Biceps. 

5.  Superior  internal  articular  artery. 

6.  External  popliteal  nerve. 

7.  Gastrocnemius  (cut). 

8.  Anterior  tibial  artery. 

9.  Tendon  of  semi-meinbraaosus. 

10.  Peroneus  longus. 

11.  Sural  arteries  and  nerves. 

12.  Peroneal  artery. 

13.  Internal  popliteal  nerve. 
1-t.  Tibialis  posticus. 

15.  Portion  of  soleus. 

16.  Peroneus  brevis. 

17.  Popliteus. 

18.  Flexor  longus  pollicis. 

19.  Posterior  tibial  nerve. 

20.  Calcauean  branch  of  posterior  tibial  nerve. 

21.  Posterior  tibial  artery. 

22.  Tendo  Acbillis. 

23.  Flexor  longus  digitoruin. 
25.  Tendon  of  tibialis  posticus. 
27.  Plantar  nerves. 
29.  Plantar  arteries. 
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neath  the  internal  annular  ligament,  which  it  pierces  to 
suppl}^  the  inner  side  of  the  os  calcis  with  the  muscles  at- 
tached to  it,  and  to  anastomose  with  the  other  arteries  in 
the  neighborhood. 

The  Posterior  Tibial  Nerve  (Fig.  tl,  19)  is  the  con- 
tinuation of  the  internal  popliteal  trunk,  and  passes  with 
the  artery  beneath  the  soleus  to  lie  on  the  deep  muscles 
of  the  back  of  the  leg.  It  is  placed  at  first  to  the  inner 
side  of  the  posterior  tibial  arterj^,  but  crosses  that  vessel 
in  the  upper  part  and  lies  to  its  outer  side  at  the  ankle 
in  the  same  division  of  the  annular  ligament.  The  nerve 
divides  into  internal  and  external  plantar  nerves  for  the 
sole  of  the  foot,  and  the  division  not  unfrequently  takes 
place  above  the  inner  malleolus,  in  which  case  the  plantar 
nerves  are  usually  found  on  either  side  of  the  artery. 

The  posterior  tibial  nerve  gives  muscular  branches  to 
the  tibialis  posticus,  flexor  longus  digitorum,  and  flexor 
longus  pollicis,  and  a  cutaneous  nerve  to  the  heel  (20)  which 
pierces  the  fascia  to  the  inner  side  of  the  tendo  Achillis, 
and  may  be  traced  to  the  skin  of  the  sole  of  the  foot. 

Parts  behind  the  Inner  Malleolus  (Fig.  18).  Al- 
though   the    several    parts 


Fig.  78. 


Eelations  of  Parts  bkhixd  the  Inner 
Malleolus  (from  Hirschfeld  aud  Le- 
veill6.) 

1,  1.  Tibialis  posticus. 

2.  Tendo  Achillis. 

3.  Tibialis  anticus. 

4,  4.  Flexor  lougus  digitorum. 
6.  Posterior  tibial  artery. 

8.  Posterior  tibial  nerve. 

The  tendon  of  the  iiexor  longus  pollicis 
is  too  deeply  placed  to  be  shown  in  this 
view. 


behind  the  internal  malleo- 
lus are  only  continuations 
of  those  which  have  been 
already  dissected,  especial 
notice  should  be  taken  of 
them  in  this  part  of  their 
course,  as  their  relations  are 
important. 

A  portion  of  the  skin  on 
the  inner  side  of  the  heel 
and  sole  of  the  foot  is  to  be 
reflected  if  necessary,  so  as 
to  expose  the  whole  breadth 
of  the  internal  annular  liga- 
ment, which  stretches  from 
the  inner  malleolus  to  the 
OS  calcis  and  gives  origin  by 
its  lower  border  to  one  head 
of  the  abductor  pollicis. 

The  divisions  in  the  an- 
nular ligament  are  four  in 
number,   and    are   occupied 
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as  follows,  beginning  from  tlie  tibia.  In  the  first  division 
is  the  tibialis  posticus  ;  in  the  second  the  tendon  of  the 
flexor  longus  digitorum  ;  in  the  third  the  posterior  tibial 
vessels  and  nerve,  though  this  nerve  is  generall}'  divided  ; 
and  in  the  fourth  the  tendon  of  the  flexor  longus  pollicis,' 
but  this  last  lies  so  deeply  in  order  to  pass  in  the  grooves 
in  the  astragalus  and  os  calcis  that  it  is  not  readily  seen 
from  the  side.  Each  of  the  tendons  is  lubricated  by  a  dis- 
tinct S3'novial  membrane. 


The  Sole  of  the  Foot. 

The  foot  being  raised  on  a  block  so 
that  the  sole  may  be  fully  exposed,  an 
incision  is  to  be  made  down  its  centre 
from  the  heel  to  the  bases  of  the 
toes,  the  knife  being  carried  at  once 
down  to  the  glistening  plantar  fascia 
through  the  thick  lobulated  fat  which 
is  always  found  beneath  the  skin  in 
this  region.  A  transverse  incision  at 
the  roots  of  the  toes  will  allow  the  skin 
and  fat  to  be  reflected  to  each  side, 
which  may  be  readily  accomplished  if 
the  knife  is  kept  close  to  the  fascia 
and  parallel  to  its  fibres.  Near  the 
toes  care  must  be  taken  of  the  divi- 
sions of  the  plantar  fascia  and  of  the 
digital  nerves  which  appear  between 
them,  but  no  attempt  need  be  made 
to  trace  out  the  minute  cutaneous 
branch  from  the  posterior  tibial  nerve 
near  the  heel. 

In  the  description  the  terms 
superficial,  deep,  &c.,  necessarily 
refer  to  the  position  of  the  parts 
as  seen  in  the  dissection,  and 
not  to  that  they  would  hold  if 
the  body  were  in  the  upright 
position. 

The  Plantar  Fascia  (Fig. 
80,  2)  closely  resembles  the  fas- 


Fiff.  79. 


Section    op    the   Right   Ankle 
(diawnby  G.  E.  L.  Pearse). 
[T.  Tibia.      F.  Fibula.] 

1.  Extensoi-  longu.s  digitorum  and 

peroneus  tertius. 

2.  Peroneu.s  longus. 

3.  Extensor  proprius  pollicis. 

4.  Peroneu.s  brevis. 

5.  Anterior    tibial     vessels     and 

nerve. 

6.  Flexor  longus  pollicis. 

7.  Tibialis  anticus. 

8.  Tendo  Acliillis. 

9.  Tibialis  posticus. 

10.  Plautaris. 

11.  Flexor  longus  digitorum. 

12.  Posterior     tibial    vessels     and 

nerve. 


'  Artificial  Memory  (for  which  the  author  is  iiidehted  to  a  St. 
George's  Hospital  student),  Timothy  Does  Vex  All  Very  Nervous 
Pupils  (tibialis,  digitorum,  vein,  artery,  vein,  nerve,  pollicis). 
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cia  of  the  palm,  and  is  divisible  into  three  portions.  The 
central,  which  is  the  strongest,  is  attached  to  the  under  sur- 
face of  the  great  tuberosity  of  the  os  calcis,  but  expands  as 
it  passes  forwards  to  nearly  the  entire  width  of  the  foot.  It 
splits  into  five  portions  opposite  the  heads  of  the  metatar- 
sal bones,  and  at  this  point 
distinct  transverse  fibres  will 
be  seen  passing  across  the 
foot.  The  five  processes  are 
attached  to  the  sheaths  of 
the  flexor  tendons  of  each 
toe,  and  between  them  the 
several  digital  vessels  and 
nerves  pass. 

A  transverse  ligament  has 
been  described  in  the  skin 
of  the  web  of  the  toes  pass- 
ing over  the  digital  vessels 
and  nerves.  This  is  hardly 
worthy  of  a  special  descrip- 
tion, as  it  is  merely  a  slight 
extra  development  of  the 
cutis,  and  has  nothing  to  do 
with  the  true  plantar  fascia. 
The  central  portion  of 
the  fascia  gives  origin  to 
muscular  fibres  by  its  deep 
surface,  and  also  by  two 
intermuscular  septa  which 
will  subsequently  be  seen 
on  each  side  of  the  flexor 
brevis  digitorum.  The  late- 
ral portions  of  the  plantar 
fascia  are  much  thinner  than 
that     in     the    centre,    and 

Superficial  Dissection  of  the  Sole  of  the  Foot  (from  Hirscbfcld  and  Leveill6). 
1,1.  Cutaneous  plantar  branches  of  poste-      8.  Abductor  minimi  digiti. 


rior  tibial  nerve. 

2.  Plantar  fascia. 

3.  Cutaneous  branch  of  external  plantar 

nerve. 

4.  External  plantar  nerve. 

5.  Its  deep  division. 

6.  Its  superficial  division. 

7.  Abductor  poUicis. 


9.  Flexor  brevis  digitorum. 

10.  Digital  branches  of  external  plantar 

nerve. 

11.  Tendon  of  flexor  longus  poUicis. 

12.  One  of  the  lumbricales  muscles. 

13.  Digital  branches  of  internal   plantar 

nerve. 
15.  Flexor  brevis  pollicis. 


FLEXOR    BREVIS    DIGITORUM, 
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merel}'  cover  the  muscles  of  the  great  and  little  toes  on 
the  inner  and  outer  sides  of  the  foot. 

The  central  portion  of  the  fascia  is  to  be  cnt  across  about  two 
inches  from  the  heel,  and  may  then  be  turned  down  over  the  toes 
without  injuring  the  digital  nerves,  when  the  flexor  brevis  digitorura 
will  be  exposed  in  part,  and  the  intermuscular  septa  on  each  side 
may  be  seen.  The  lateral  portions  of  the  fascia  are  to  be  removed, 
and  the  abductor  pollicis  and  abductor  minimi  digiti  cleaned. 

The  First  Layer  of  Muscles  consists  of  the  flexor 
brevis  digitorum  in  the  middle,  the  abductor  pollicis  to  the 
inner  side,  and  the  abductor  minimi  digiti  to  the  outer  side. 

The  Flexor  Brevis  Digitorum  (Fig.  81,  5)  arisies 
from  the  great  tuberosity  of  the  os  calcis ;  from  the  plantar 
fascia  covering  it  (which  has  there- 
fore been  left  undisturbed) ;  and  from 
the  intermuscular  septa  on  each  side. 
It  divides  into  four  tendons,  which 
pass  through  tendinous  sheaths  on 
the  under  surfaces  of  the  four  smaller 
toes,  and  are  inserted^  each  by  two 
slips,  into  the  bases  of  their  second 
phalanges.  Passing  between  the  sub- 
divisions of  each  tendon  is  the  cor- 
responding tendon  of  the  long  flexor, 
which  goes  to  the  terminal  phalanx, 
and  thus  the  arrangement  is  precisely 
similar  to  that  found  in  the  hand,  and 
the  flexor  brevis  might  be  spoken  of 
as  perforatus^  and  the  flexor  longus 
as  perfoi^ana. 

The  sheaths  of  the  tendons  also 
resemble  those  of  the  hand,  but  are 
smaller.  Beginning  over  the  heads 
of  the  metatarsal  bones,  each  sheath 
is  joined  by  a  process  of  plantar  fascia 
(which  splits  to  be  attached  to  each 

First  Later  of  Muscles  of  the  Sole  of  the  Foot  (from  Wilson). 

1.  Os  calcis  6.  Tendon  of  the  flexor  longus  pollicis. 

2.  Posterior  part  of  the  plantar  fascia        7,  7.  Lumbricales.     On  the   second  and 

divided  transversely.  third    toes    the    tendons    of    the 

3.  Abductor  pollicis.  flexor  longus  digitorum  are  seen 
4  Abductor  minimi  digiti.  passing  through  the  bifurcation  of 
5.  Flexor  brevis  digitorum.  the  tendons  of    the  flexor   brevis 

digitorum. 
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side  of  it)  and  then  extends  to  the  base  of  the  terminal 
phalanx.  The  sheath  is  strong  opposite  each  phalanx,  but 
thinner  over  the  joints,  so  as  not  to  impede  their  motion  ; 
and  when  divided,  will  be  found  to  be  lined  b}''  a  synovial 
membrane  which  is  also  reflected  over  the  tendons. 

The  Abductor  Pollicis  (Fig-  81,3)  arises  by  two  heads : 
one  from  the  internal  annular  ligainent,  the  other  from  the 
greater  tuberositj^  of  the  os  calcis  (internal  to  the  origin 
of  the  flexor  brevis  digitorum)  and  slightly  from  the  plantar 
fascia.  The  muscle  ends  in  a  broad  tendon,  wliich  is  joined 
by  the  inner  head  of  the  flexor  brevis  pollicis,  and  is  inserted 
into  the  inner  side  of  the  base  of  the  first  phalanx  of  the 
great  toe. 

The  Abductor  Minimi  Digiti  (Fig-  81,4)  arises  from 
the  lesser  tuberosity  of  the  os  calcis  ;  from  the  greater 
tuberosity  in  front  of  the  flexor  brevis  digitorum  ;  from  the 
l^lantar  fascia  and  septum  ;  and  is  attaclied  to  the  subjacent 
ligamentous  structures  of  the  foot  as  far  forward  as  the 
fifth  metatarsal  bone.  Its  tendon  is  inserted  into  the  outer 
side  of  the  base  of  the  first  phalanx  of  the  little  toe.^ 

The  action  of  the  superficial  muscles  of  the  foot  are 
sufficient!}^  indicated  by  their  names,  but  it  should  be 
remarlced  that  abduction  and  adduction  are  from  and  to 
the  median  plane  of  the  foot  and  not  of  the  body. 

The  flexor  brevis  digitorum  and  abductor  pollicis  are 
siqyplied  by  the  internal  plantar  nerve;  the  abductor 
minimi  digiti  by  the  external  plantar  nerve. 

To  bring  the  deeper  parts  into  view,  the  best  way  will  be  to 
remove  with  the  saw  a  thin  slice  of  the  os  calcis,  including  the  attach- 
ments of  the  superficial  muscles,  when,  if  the  attachment  of  the  ab- 
ductor pollicis  to  the  internal  annular  ligament  be  divided,  they  can 
be  turned  forwards,  and  the  plantar  nerves  and  vessels  will  be  seen. 

The  Plantar  Arteries  (Fig-  82),  internal  and  external, 
are  the  terminal  branches  of  the  posterior  tibial,  and  enter 
the  foot  beneath  the  abductor  pollicis  and  in  close  relation 
Avith  the  plantar  nerves.  The  internal  plantar  artery,  which 
is  the  smaller  of  the  two,  is  accompanied  by  the  large  in- 
ternal plantar  nerve,  the  large  external  plantar  arterj^  goiiig 
with  the  smaller  external  nerve. 

'  Mr.  John  Wood  has  described  an  abductor  ossis  metatarsi  quinti  which 
is  occasionally  found  beneath  the  abductor  and  attached  to  the  base 
of  the  fifth  metatarsal  bone. 
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The  Infernal  2:)lantar  artery  (6)  is  Fig.  82. 

of  small  size,  and  runs  forward  to  the 
great  toe,  where  it  sometimes  gives 
digital  arteries  to  the  great  and  one 
side  of  the  second  toe.  Two  vense 
comites  accompan}'  it. 

The  External  plantar  artery  (7) 
runs  obliquel^y  outwards  across  the 
foot  between  the  flexor  brevis  digito- 
rum  and  the  accessorins  muscle,  and 
turning  round  the  outer  border  of  the 
latter  muscle,  takes  a  deep  course  in- 
wards towards  the  great  toe,  where 
it  will  be  subsequently  traced.  It  is 
accompanied  by  the  external  plantar 
nerve,  which  also  gives  a  deep  branch 
across  the  foot,  and  by  venae  comites  ; 
and  supplies  the  adjacent  muscles, 
giving  a  branch  to  the  outer  side  of 
the  foot  to  anastomose  with  the  pero- 
neal arter3^ 

The  Plantar  Nerves  (Fig.  83) 
internal  and  external, are  the  branches 
of  the  posterior  tibial  nerve  ;  their  re- 
lation to  the  arteries  has  been  men- 
tioned. 

The  Internal  j^lantar  nerve  (5)  is 
the  larger  of  the  two,  and  after  sup- 
plying the  abductor  poUicis  and 
flexor  brevis  digitorum,  gives  off  a 
digital  branch  to  the  inner  side  of 
the  great  toe,  and  breaks  up  into 
three  other  digital  branches  ;  each  of 
these  bifurcates  at  the  roots  of  the 
toes,  and  they  thus  supply  the  outer 
side  of  the  great  toe,  both  sides  of 
the  second  and  third  toes,  and  half 
the  fourth  toe.  The  nerve  also 
gives  muscular  branches  to  the  flexor 
pollicis  and  the  two  inner  lumbricales 
muscles. 

The  External  plantar  nerve  (3)  crosses  the  foot  with 
the  external  plantar  artery,  giving  branches  to  the  ab- 


Arteries  op  the   Sole   of 
THE  Foot;  the  first  and 

PART  OF  THE  SECOND  LAVER 
OF    MUSCLES    HAVING    BEEN 

REMOVED  (froua  Wilson). 

1.  Under  and  posterior  part 

of  the  OS  calcis ;  to 
which  the  origins  of 
the  first  layer  of  mus- 
cles remain  attached. 

2.  Musculus  accessorins. 

3.  Long  flexor  tendons. 

4.  Tendon  of  the  peroneus 

longns. 
0.  Termination  of  the  poste- 
rior tibial  artery. 

6.  Internal  plantar  artery. 

7.  External  plantar  artery. 

8.  The    plantar    arch,   giv- 

ing oflf  four  digital 
branches. 
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ductor  minimi  digiti  and  accessorius  in  its  course.  At 
the  outer  border  of  the  accessorius  it  divides  into  super- 
ficial and  deep  portions,  the  deep  accompanying  the  ar- 
tery.   The  superficial  portion 


Fig.  83. 


supjDlies  the  flexor  brevis 
minimi  digiti  and  the  in- 
terosseous muscles  in  the 
foui'th  or  outermost  space. 
It  then  divides  into  two  digi- 
tal branches — one  to  the 
outer  side  of  the  little  toe, 
and  the  other  bifurcating  to 
supply  the  inner  side  of  the 
little  and  half  the  next  toe, 

A  slender  branch  of  com- 
munication between  the  in- 
ternal and  external  plantar 
nerves  may  sometimes  be 
found. 

It  may  be  noticed  that  the 
nerves  of  the  sole  of  the  foot 
closely  resemble  those  of  the 
palm  of  the  hand  in  their 
distribution,  the  internal 
plantar  corresponding  to  the 
median,  and  the  external 
plantar  to  the  ulnar  nerve ; 
the  deep  branches  of  the  lat- 
ter nerves  also  correspond. 

The  Second  Layer  of 
HVTuscles  includes  the  ten- 
dons of  the  flexor  longus 
digitorum  and  flexor  longus 


SrcovD  Stage  of  Dis^lciiox  of  Sole  of  Foot  (from  Hirschfeld  and  Leveille) 


1.  laternal  annular  ligament. 

2.  Flexor  brevis  digitorum  (cut). 

3.  External  plantar  nerve. 

4.  External  plantar  artery. 

5.  Internal  plantar  nerve. 

6.  Abductor  minimi  digiti. 

7.  Internal  plantar  artery. 

8.  Accessorius  muscle. 

9.  Abductor  pollicis. 


10.  Flexor  longus  digitorum. 

11.  Flexor  longus  pollicis. 

12.  Flexor  brevis  minimi  digiti. 

13.  Digital  branches  of  internal  plantar 

nerve. 

14.  Digital  branches  of  external  plantar 

nerve. 

15.  Flexor  brevis  pollicis. 

16.  One  of  the  lumbricales. 
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pollicis,  "vvitli  the  small  accessoiius  and  lumbricales  mus- 
cles, all  of  which  should  now  be  cleaned. 

The  tendon  of  the  Flexor  Longus  Digitorum  (Figs. 
83,  lo  and  S-t,  3)  is  single  at  the  annular  ligament  and  lies 
to  the  inner  side  of  the  vessels  and  nerves,  but  it  Avill  now 
be  seen  to  cross  beneath  them  and  over  the  tendon  of  the 
flexor  longus  pollicis  to.  the  centre  of  the  foot,  where  it 
has  the  fibres  of  the  accessorius  attached  to  its  dee^^  sur- 
face. It  then  divides  into  four  tendons  which  give  origin 
to  the  lumbricales  muscles  and  pass  beneath  the  digital 
nerves  to  the  four  small  toes,  where  they  enter  the  digital 
sheaths,  lying  beneath  the  tendons  of  the  short  flexor. 
Each  deep  tendon  then  passes  through  the  slit  in  the  super- 
ficial tendon  and  is  inserted  into  the  base  of  the  third  or  ter- 
minal phalanx. 

The  Accessorius  (Fig.  83,  8)  arises  from  the  under  sur- 
face of  the  OS  calcis  bj'  two  heads,  between  which  the  long 
plantar  ligament  is  seen.  The  inner  head,  which  is  fleshy 
and  the  larger  of  the  two,  is  attached  to  the  hollow  in 
front  of  the  greater  tuberosity;  the  outer  head,  which  is 
tendinous,  is  attached  to  the  bone  in  front  of  the  lesser 
tuberosity  and  to  the  long  plantar  ligament.  The  muscle 
is  inserted  into  the  deep  surface  of  the  tendon  of  the  flexor 
longus  digitorum. 

The  Lumbricales  (Fig  81,  7,  p.  199)  are  four  small 
muscles  which  are  so  named  from  their  fancied  resemblance 
to  earth-worms.  They  arise  from  the  tendons  of  the  flexor 
longus  digitorum — the  most  internal  from  one,  and  the 
rest  from  two  tendons  each — and  wind  to  the  inner  sides 
of  the  four  small  toes  to  reach  their  dorsal  aspects,  where 
they  join  the  expansions  of  the  extensor  tendons  [along 
with  the  interossei]. 

The  action  of  the  accessorius  is  to  bring  the  line  of 
traction  of  the  flexor  tendons  into  the  centre  of  the  foot. 
The  use  of  the  lumbricales  is  doubtful.  [It  is  similar  to 
that  of  the  interossei  (Duchenne).]  The  accessorius  is 
supplied  by  the  external  plantar  nerve  ;  the  two  inner  lum- 
bricales by  the  internal  plantar  and  the  two  outer  lumbri- 
cales by  the  external  plantar  nerve. 

The  tendon  of  the  Flexor  Longus  Pollicis  (Figs.  83 
II,  and  84,  4)  after  lying  in  the  groove  below  the  lesser 
process  of  the  os  calcis,  runs  forward  to  the  great  toe,  lying 
beneath  the  plantar  vessels  and  nerves  and  being  crossed 
by  the  tendon  of  the  flexor  digitorum,  to  which  it  is  con- 


204 


SOLE    OF    THE    FOOT. 


Fig.  84. 


nected  by  a  few  fibres.  The  tendon  lies  between  the  two 
heads  of  the  flexor  brevis  poUicis  and  then  enters  a  sheath, 
in  which  it  is  inclosed  until  its  insertion  into  the  base  of 
the  terminal  phalanx  of  the  great  toe. 

The  long  tendons  and  the  accessorius  muscle  are  to  be  cut  about 
the  middle  of  the  foot  [at  different  levels],  and  turned  down,  when  the 
muscles  of  the  third  layer  are  to  be  cleaned. 

The  Third  Layer  of  Muscles  consists  of  the  flexor 
brevis  pollicis,  adductor  pollicis,  flexor  brevis  minimi  digiti, 
and  transversus  pedis. 

The  Flexor  Brevis  Pollicis  (Fig.  84,  5)  arises  by  a 
narrow  tendinous  origin  from  the  under  surface  of  the  ex- 
ternal cuneiform  bone  and  adjacent  surface  of  the  cuboid, 
and  is  connected  with  the  insertion 
of  the  tibialis  posticus.  It  consists 
of  two  heads,  the  fibres  of  which  di- 
verge from  each  other  and  separate 
near  the  head  of  the  metatarsal  bone, 
to  be  inserted  into  opposite  sides  of 
the  base  of  the  first  phalanx  of  the 
great  toe  with  the  abductor  and  ad- 
ductor respectively.  Each  head  has 
a  sesamoid  bone  developed  in  its  ten- 
don, entering  into  the  formation  of 
the  metatarso-phalangeal  joint,  which 
must  be  opened  to  see  them  distinctly. 
The  tendon  of  the  long  flexor  lies  be- 
tween the  two  heads  of  this  muscle. 
The  Adductor  Pollicis  (Fig.  84, 
6)  arises  from  the  bases  of  the  second, 
third,  and  fourth  metatarsal  bones  and 
from  the  sheath  of  the  peroneus  lon- 
gus  tendon;  and  is  inserted  into  the 
outer  side  of  the  base  of  the  first  pha- 
lanx of  the  great  toe,  with  the  outer 
head  of  the  flexor  brevis. 


Third  and  Pakt  of  the  Second  Later  op  Muscles  of  the  Sole  of  the  Foot 
(from  Wilson). 


1.  Divided  edge  of  the  plantar  fascia. 

2.  Musculus  accessorius. 

3.  Tendon  of  the  flexor  longus  digitorum. 

4.  Tendou  of  the  flexor  longus  pollicis. 

5.  Flexor  brevis  pollicis. 

6.  Adductor  pollicis. 


7.  Flexor  brevis  minimi  digiti. 

8.  Transversus  pedis. 

9.  Interossei  muscles,  plantar  and  dor- 

sal. 
3.0.  Sheath  of  the  tendon  of  the  peroneus 
longus. 


THIRD     LAYER    OP    PLANTAR     MUSCLES. 
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The  Flexor  Brevis  Minimi  Digiti  (Fig.  84,  7)  arises 
from  the  under  surface  of  the  projecting  base  of  the  fifth 
metatarsal  bone,  and  is  in- 
setit'd  into  the  outer  side  of  Fig.  85. 

the  base  of  the  first  phalanx 
of  the  little  toe  with  the  ab- 
ductor.^ 

The  Transversus  Pe- 
dis (Fig.  85,  13)  is  of  va- 
riable size,  and  consists  of 
three  or  four  small  bundles, 
which  o,rise  from  the  trans- 
verse metatarsal  ligament 
over  the  heads  of  the  three 
or  four  outer  metatarsal 
bones.  It  is  inserted  into 
the  outer  side  of  the  first 
phalanx  of  the  great  toe 
with  the  adductor  and  part 
of  the  flexor  brevis  poUicis. 

The  action  of  the  flexor 
brevis  pollicis  and  flexor 
minimi  digiti  is  obvious ; 
the  adductor  pollicis  acts 
towards  the  median  plane 
[line]  of  the  foot,  and  the 
transversus  draws  the  toes 
together  and  narrows  the 
foot.  The  flexor  brevis 
pollicis  is  supplied  by  the 
internal  plantar  nerve,  the 
other  muscles  by  the  exter- 
nal plantar  nerve. 

Deep  Dissection  of  the  Sole  op  the  Foot  (from  Hir>chfeld  and  Leveill^). 


1.  latei'iial  plantar  nerve. 

2.  Abductor  minimi  digiti. 

3.  Abductor  poHicis. 

4.  External  plantar  nerve. 

5.  Its  deep  division. 

6.  Accessorius  muscle. 

7.  Digital  branches  of  internal  plantar 

nerve. 

8.  Tendon  of  peroneus  longus. 

'  An  oppone/is  minimi  digiti  attached  to  the  metatarsal  bone  may 
occasionally  be  found. 
18 


9.  Flexor  brevis  pollicis. 

10.  Superficial  division  of  external  plan- 

tar nerve. 

11.  Adductor  pollicis. 

12.  Flexor  brevis  minimi  digiti. 

13.  Transversus  pedis. 

14.  Interossoi  muscles. 

16.  Two  outer  lumbricales. 
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The  adductor  and  flexor  brevis  pollicis  are  to  be  cut  near  their 
origins  and  turned  down,  when  the  plantar  arch  of  the  external  plan- 
tar artery  with  the  accompanying  nerve  is  to  be  fully  traced  out. 

The  External  Plantar  Artery  (Fig.  82,  8,  p.  201), 
after  turning  round  the  accessorius  muscle,  takes  a  deep 
course  beneath  the  adductor  and  flexor  brevis  pollicis,  but 
upon  the  interosseous  muscles,  to  the  base  of  the  metatarsal 
bone  of  the  great  toe.  This  deep  portion  of  the  artery  has 
been  called  the  plantar  arch.,  which  is  completed  by  a 
branch  of  the  anterior  tibial  artery  entering  the  sole  be- 
tween the  first  and  second  toes. 

Branches.  Three  small  postei^ior  perfo7^aH7}g  arteries 
are  given  off  by  the  plantar  arch,  which  pierce  the  inter- 
osseous muscles  to  anastomose  with  the  interosseous  arte- 
ries on  the  dorsum. 

Four  digital  arteries  arise  from  the  anterior  part  of  the 
arch ;  the  outer  one  goes  to  the  outer  side  of  the  little  toe, 
the  others  bifurcate  to  supply  the  adjacent  sides  of  two 
toes  each,  and  at  the  point  of  bifurcation  send  anterior 
perforating  arteries  to  the  back  of  the  foot.  The  digital 
arteries  run  on  the  sides  of  the  toes  with  the  digital  nerves, 
and  anastomose  in  the  pulp  of  the  terminal  phalanx. 

The  communicating  branch  of  the  dorsalis  pedis  artery 
enters  the  sole  betAveen  the  heads  of  the  first  dorsal  inter- 
osseous muscle,  and,  besides  completing  the  plantar  arch, 
gives  off  the  arteria  magna  pollicis,  which  bifurcates  to 
supply  the  adjacent  sides  of  the  great  and  next  toe  ;  and 
also  a  small  branch  to  the  inner  side  of  the  great  toe. 

The  External  Plantar  Nerve  (Fig.  85,' 5).— The  deep 
portion  of  the  nerve  accompanies  the  artery  beneath  the 
adductor,  in  which  it  ends.  It  gives  small  branches  in  its 
course  to  the  two  outer  lumbricales,  to  the  transversus 
pedis,  and  to  all  the  interosseous  muscles  both  plantar  and 
dorsal,  except  those  of  the  fourth  or  oxitermost  interosse- 
ous space,  which  are  supplied  by  the  superficial  portion. 

[The  Peroneus  Longus  Tendon  (Fig.  84,  10,  p.  204, 
and  Fig.  67,  p.  171)  can  now  be  fully  dissected.] 

In  the  sole,  the  tendon  lies  in  the  groove  of  the  cuboid 
bone,  and  in  a  fibrous  sheath  ("  sheath  of  the  peroneus 
longus")  which  is  now  to  be  opened,  when  the  tendon  can 
be  traced  to  its  insertion  on  the  outer  side  of  the  base  of 
the  first  metatarsal  bone.  The  sheath  of  the  tendon  is 
formed  by  fibres  of  the  long  plantar  ligament,  and  is  lined 
by  a  synovial  membrane.     The  tendon  has  a  sesamoid  car- 
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tilage  or  bone  developed  iu  its  fibres  where  it  turns  round 
tlie  border  of  the  cuboid  bone. 

The  peronei  act  as  extensors  of  the  foot,  i.  e.,  the}^  point 
the  toes.  Both  muscles,  but  especiall^^  the  peroneus  lon- 
gus,  draw  up  the  outer  side  of  the  foot,  as  seen  in  the  form 
of  club-foot  called  "talipes  valgus."  Both  the  peronei 
are  supplied  by  the  musculo-cutaneous  nerve. 

[The  transversus  is  now  to  be  carefully  removed  and  the  adductor 
pollicis  held  aside  or  cut.] 

The  Fourth  Layer  of  Muscles  consists  of  the  plantar 

interossei. 

Beneath  the  transversus  will  be  found  the  transverse 
ligament  of  the  metatarsus  (Fig.  95,  12,  p.  219),  from  which 
its  fibres  arise,  and  over  which  the  digital  vessels  and 
nerves  pass.  It  connects  the  heads  of  the  metatarsal  bones 
together  and  crosses  the  tendons  of  the  interossei  muscles. 

The  three  Plantar  Interosseous  (Fig.  67,  p.  171) 
arise  from  the  inner  sides  of  the  third,  fourth,  and  fifth 
metatarsal  bones,  and  are  inserted  into  the  corresponding- 
sides  of  the  first  i^halanges  of  the  same  toes.  The}'  thus 
act  as  adductors  towards  the  second  toe  [flexing  also  the 
first  phalanges  and  extending  the  last  two].  The  interossei 
are  supplied  by  the  deep  branch  of  the  external  plantar 
nerve. 

The  interossei  of  the  foot  should  be  compared  with  those 
of  the  hand  (pp.  63-6)  in  which  they  are  a  little  more  com- 
plicated, owing  to  their  being  arranged  on  each  side  of  an 
imaginarj^  line  through  the  middle  or  long  finger. 

Before  the  subject  is  re-turned,  the  gluteus  minimus,  pyriformis, 
and  obturator  internus  should  be  turned  aside  and  the  back  of  the 
hip-joint  dissected,  but  the  joint  itself  should  not  be  opened.  When 
the  subject  is  replaced  on  its  back,  the  front  of  the  joint  is  also  to  be 
dissected  by  removing  the  psoas  and  iliacus  and  the  remains  of  the 
pectineus,  after  which  it  may  be  opened  and  the  limb  removed.  [But 
this  dissection  of  the  hip  joint  should  not  be  begun  till  after  the 
psoas,  iliacus,  pyriformis,  and  obturator  internus,  have  been  dissected 
in  the  abdomen  and  pelvis.] 

The  Hip- Joint. 

The  Hip-Joint  is  the  best  example  in  the  body  of  en- 
arthrosis  or  ball-and-socket  joint,  and  of  necessity  has  a 
capsular  ligament  besides  other  internal  ligaments. 

The  hip-joint  has  in  front  the  united  psoas  and  iliacus 
muscles  and  the  femoral  vessels;  behind,  the  pyriformis, 
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obturator  internus  and  gemelli  muscles,  with  the  sciatic 
nerves  and  vessels  lying  upon  them;  above  are  the  gluteus 
roedius  and  gluteus  minimus,  and  below  the  tendon  of  the 
obturator  externus.  The  hip-joint  admits  of  the  move- 
ments of  flexion,  extension,  abduction  and  adduction,  rota- 
tion, and  circumduction.  [The  following  are  the  principal 
muscles  employed  in  difierent  movements.]  Flexion  is  per- 
formed by  the  psoas  and  iliacus,  and  indirectly  by  the 
rectus  femoris:  extension  by  the  gluteus  maximns,  and  in- 
directly by  the  hamstrings.  The  femur  is  adducted  by  the 
adductor  muscles  and  pectineus,  which  at  the  same  time  ro- 
tate thebone  outwards ; 
it  is  abd^icted  by  the  glu- 
teus medius,  minimus, 
and  tensor  vaginae  fe- 
moris. Rotation  otit- 
wards  is  due  to  the 
[gluteus  maximus,  pso- 
as, iliacus],  pyrifor- 
mis,  and  obturator 
muscles,  rotation  in- 
ivards  to  the  gluteus 
minimus  and  tensor  va- 
ginae femoris. 

The  Capsular  Liga- 
ment (Fig.  53,  p.  145, 
and  Figs.  86  and  81), 
when  seen  from  behind, 
will  be  found  to  be  at- 
tached to  the  margin  of 
the  acetabulum,  but  to 
reach  only  about  half- 
way down  the  posterior 
surface  of  the  neck  of 
the  femur,  the  point  to 
which  it  reaches  vary- 
ing in  different  sub- 
jects. In  front,  the 
capsule  extends  from 
the  margin  of  the  ace- 
tabulum to  the  anterior 
inter-trochanteric  line, 
and  is  strengthened  by 
an  oblique  band  of 
fibres  extending  from  the  anterior  inferior  spinous  process 


The  Y  Ligament,  sLowing  its  inner  and  outer 
fasciculi.  The  former  is  known  as  the  ilio- 
femoral ligament,  the  ligament  of  Berlin,  etc. 
This  specimen  shows  the  interval  between  the 
two  fasciculi.     (From  Bigelow  on  the  Hip.) 
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to  the  lesser  trochanter,  to  which  the  name  ilio-femoral 
ligament  has  been  given  (Fig.  53,  9). 

[The  inferior  attachment  of  the  Ilio-femoral  Ijigament 
is  by  two  divergent  slips  into  the  anterior  inter-trochanteric 
line,  one  at  its  upper  and  one  at  its  loAver  extremit^y,  thus 
forming  what  Professor  Bigelow  has  called  the  Y-ligament. 
(Fig.  86.)  The  inner  slip  limits  especially  extension,  and 
the  outer,  eversion  of  the  femur.  The  importance  of  this 
ligament,  in  the  dislocations  of  the  hip-joint  has  been  lately 
forcibly  demonstrated  anew  by  Professor  Bigelow.  The 
strength  of  this  ligament  is  enormous,  and  Hyrtl  has 
shown  by  actual  measurement  that  it  is  the  thickest  in 
the  bod_v,  thicker  than  even  the  tendo  Achillis.] 

A  bursa  intervenes  between  the  tendon  of  the  psoas  and 
the  front  of  the  hip-joint,  which  occasionally  communicates 
with  the  synovial  cavity  through  the  capsular  ligament. 

It  should  be  noticed  that  the  posterior  part  of  the  cap- 
sular ligament  is  put  on  the  stretch  in  adduction  of  the 
limb,  and  being  thin,  is  alwaj^s  torn  in  dislocation  of  the 
head  of  the  femur  backwards.  The  anterior  part  is  put  on 
the  stretch  in  abduction  of  the  thigh,  and  the  ilio-femoral 
band  serves  both  to  check  extreme  abduction  and  to  pre- 
vent the  head  from  starting  from  the  cotyloid  cavity,  hence 
the  rarity  of  dislocation  forwards.^ 

The  capsular  ligament  having  been  divided,  the  thigh 
will  be  seen  to  be  held  by  the  so-called  ligainentum  teres, 
which  will  be  brought  into  view  by  abducting  [and  everting] 
the  limb.  In  doing  this  a  squeaking  [rather  a  sucking]  noise 
will  probably  be  heard,  which  is  due  to  the  [admission  of 
air  on  the]  sudden  separation  of  the  moist  articular  surfaces 
of  the  femur  and  pelvis,  which  are  covered  with  cartilage. 

The  single  Synovial  Membrane  of  the  joint  will  be 
seen  to  be  reflected  over  the  inner  surface  of  the  capsular 
ligament  on  to  the  neck  of  the  femur,  and  to  be  prolonged 
over  the  ligamentum  teres  to  the  bottom  of  the  acetabulum, 

'  [The  student  can  now  perform  the  experiment  of  the  Webers 
(Hyrtl,  Lehrb.  der  Anat.,  8th  ed.,  p  357)  to  show  that  the  two  sur- 
faces of  the  hip-joint  are  held  in  apposition  by  the  atmospheric  pres- 
sure. Remove  all  the  capsular  ligament,  and  on  holding  up  the  pel- 
vis, the  entire  weight  of  the  lower  extremity,  soft  parts  and  all,  will 
be  sustained  without  separation  of  the  two  surfaces.  Then  bore  a  hole 
into  the  floor  of  the  acetabulum  from  the  pelvis.  The  moment  the  air 
enters,  the  head  of  the  femur  will  fall,  till  caught  by  the  cotyloid  liga- 
ment. Replace  it,  and  the  experiment  can  be  repeated  at  will  by 
closing  and  opening  the  hole  by  the  finger.] 

18* 
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which  it  lines.  In  the  bottom  of  the  cavity  it  is  loosely 
folded  over  some  fat,  and  is  of  a  darker  color  than  else- 
where, and  has  been  termed  incorrectly  the  Haversian  gland. 
The  Ligamentum  Teres  (Fig-  87,  7)  is  not  round,  but 
prismatic  or  flattened.  It  is  attached  to  the  lower  part  of 
the  non-articular  portion  of  the  acetabulum,  and  to  the 
pit  in  the  head  of  the  femur.  This  ligament,  though  it 
would  assist  in  preventing  absolute  dislocation,  particularly 
forwards,  has  but  little  effect  upon  the  movements  of  the 
joint,  since  it  has  been  shown  conclusively  that  it  is  only 
put  upon  the  stretch  during  rotation  outwards  and  flexion 
of  the  thigh.  [It  should  be  observed  that  when  the  head 
of  the  femur  is  in-the  acetabulum  this  ligament  can  only 
be  exposed  and  cut  (as  in  amputation  at  the  hip)  by  ab- 
ducting the  leg  and  rotating  it  outwards.  When  the  neck 
of  the  femur  is  fractured  within  the  capsule,  this  ligament 
is  the  only  source  from  which  the  upper  fragment  derives 
its  nourishment.] 

The  interarticular  ligament  (teres)  being  divided,  the  limb  can  be 
removed. 

Fig.  87. 


Ligaments  of  the  Pelvis  and  Hip-Joint  (from  Wilson). 

1.  Oblique  sacro-iliac  ligament.  6.  Cotyloid  ligament. 

2.  Great  saci-o-sciatic  ligament.  7.  Ligamentum  teres. 

3.  Lesser  sacro-sciatic  ligament.  8.  Cut  edge  of  capsular  ligament. 
4    Great  sacro-sciatic  foramen.  9.  Obturator  membrane. 

5.  Lesser  sacro-sciatic  foramen. 


THE     KNEE-JOINT. 


211 


Fi.<?.  88. 


The  Cotyloid  Ligament  (Fig,  8t,  6)  is  a  fibro-cartilagi- 
iious  ring,  thinner  at  its  free  edge  than  at  the  point  of 
attachment,  which  is  fixed  to  the  brim  of  the  cotyloid 
cavity  and  serves  to  deepen  it,  fitting  closely  also  against 
the  head  of  the  femur.  That  part  of  it  which  is  carried 
across  the  notch  on  the  inner  side  of  the  margin  of  the 
acetabulum  is  called  the  fransve7^se  ligament,,  and  beneath 
it  the  articular  vessels  pass  to  the  interior  of  the  joint. 

The  Knee-Joint. 

The  knee  is  a  good  example  of  ginglymus  or  hinge-joint, 
the  movement  taking  place  between  the  femur  and  the 
tibia,  and  the  patella  gliding 
upon  the  former  bone.  It  is 
remarkable  for  having  interar- 
ticular  fibro-cartilages,  and  its 
synovial  membrane  is  the  most 
extensive  in  the  body. 

The  knee-joint  has  in  front  the 
expansion  of  the  extensor  mus- 
cles which  help  to  form  its  capsu- 
lar ligament,  and  in  front  of  the 
patella  is  a  bursa.  Behind  the 
joint  are  the  popliteal  artery, 
vein,  and  nerves,  with  the  two 
heads  of  the  gastrocnemius  and 
the  popliteus.  To  the  inner  side 
of  the  joint,  but  posterior  to  it, 
are  the  tendons  of  the  sartorius, 
gracilis,  semi-tendinosus,  and 
semi-membranosus ;  and  the  bi- 
ceps occupies  a  similar  position 
on  the  outer  side. 

The  ligaments  of  the  knee  may 
conveniently  be  divided  into  ex- 
tra- and  intra-articular. 

The  Extra-artieular  Liga- 
ments  are  anterior,  posterior, 
two  lateral,  and  capsular. 

The  Anterior  Ligament 
(Fig.  88,  3)  is  the  ligamentum 
patellae,  which  is  a  broad  band  reaching  from  the  lower 
margin  of  the  patella  to  the  tubercle  of  the  tibia,  and  form- 
ing part  of  the  insertion  of  the  quadriceps  extensor.     The 


Anterior  Vtew  of  the  Ligaments 
OF  THE  Ksee-Joint  (from  Wil- 
son). 

1.  Tendon  of  rectus. 

2.  PateUa. 

3.  Ligamentum  patellae. 

4.  4.  Synovial  membrane  distend- 

ed, the  expansion  of  the  va  sti 
muscles  having  been  remov- 
ed. 

5.  Internal  lateral  ligament. 

6.  Long  external  lateral  ligament. 

7.  Anterior  superior  tibio-fibular 

ligament. 
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Fig. 


expansions  of  the  vasti  muscles  on  each  side  form  an  addi- 
tional covering  to  the  front  of  the  joint  and  become  incor- 
porated with  its  capsule.     Between  the  ligament  and  the 

head  of  the  tibia  is  a  bursa, 
which  must  not  be  confounded 
with  the  proper  bursa  patellee 
in  front  of  the  bone. 

To  see  the  remaining  Hgaments, 
the  po^^hteal  vessels  and  nerves  and 
the  remains  of  the  gastrocnemius  and 
plantaris  must  be  removed.  The  ten- 
dons of  the  biceps,  semi-membranosus, 
and  popliteus  are  to  be  traced  out 
fully,  and  should  be  carefully  pre- 
served, but  cut  short. 


The  Posterior   Ligament 

(Fig.  89,  i)  (ligamentum  posti- 
cum  Winslowii)  is  closely  con- 
nected with  the  tendon  of  the 
semi-membranosus,  from  which 
a  large  band  of  fibres  passes 
obliquely  upwards  and  outwards 
across  the  back  of  the  joint  su- 
perficiall}^  to  the  fibres  of  the 
capsular  ligament. 

The  External  Lateral 
Ligament  (Fig.  89,  6  and  7) 
is  divided  into  two  portions,  the 
long  and  short,  the  long  being 
the  anterior  one  of  the  two. 
The  divisions  of  the  tendon  of 
the  biceps  embrace  the  long 
ligament,  and  must  be  divided 
to  expose  it  thoroug■hl3^  It  is 
a  round  cord  attached  to  the 
side   of    the   external    condyle 


PosTKRioR  View  of  the  Ligaments 
OP  THE  Knee  Joint  (from  Wilson). 

1.  Fasciculus    of    the    ligamentum 

posticum    Winslowii,    derived 
from — 

2.  The  tendon  of  the  semi-membra- 

nosus muscle. 

3.  The  process  of  the  tendon  which 

spreads  out  in  the  fascia  of  the 
popliteus  muscle. 

4.  The  process   which   is   sent   for- 

wards   beneath    the     internal 
lateral  ligament. 

5.  Posterior  border  of  the  internal 

lateral  ligament. 

6.  Long  external  lateral  ligament. 

7.  Short  external  lateral  ligament. 

8.  Tendon  of  the  popliteus  muscle 

cut  through. 

9.  Posterior    superior    tibio-fibular 

ligament. 


immediately  above  the  depres- 
sion for  the  popliteus,  and  to  the  outer  side  of  the  head  of 
the  fibula.  The  tendon  of  the  popliteus  and  the  external 
inferior  articular  artery  have  been  traced  beneath  it.  The 
short  ligament  is  placed  behind  the  long,  and  reaches  from 
the  cond^de  to  the  head  of  the  fibula,  but  it  is  A^ery  indistinct. 
The  Internal  Lateral  Ligament  (Fig.  89,  5)  is  a 
broad  band  closely  connected  with  the  capsular  ligament. 
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It  is  attached  to  the  side  of  the  internal  cond^de,  and  to  the 
inner  side  of  the  head  of  the  tibia,  where  it  covers  in  the 
tendon  of  the  semi-membranosus  ;  and  is  then  continned  to 
the  npper  part  of  the  shaft  of  the  tibia,  leaving  an  interval 
through  which  the  inferior  articular  vessels  of  the  knee  pass. 
The  Capsular  Ligament  is  a  fibrous  layer  closely  con- 
nected with  the  exterior  of  the  sj'novial  membrane  and 
tlie  inter-articular  cartilages,  and  attached  to  the  margins 
of  the  articular  surfaces  of  the  bones.  It  passes  beneath 
the  other  ligaments  and  is  strengthened  b}^  expansions 
from  the  several  tendons,  but  is  pierced  by  the  tendon  of 
the  popliteus. 

The  tendon  of  the  rectus  is  to  be  divided  and  drawn  down  in  order 
to  see  the  extent  of  the  synovial  membrane  above  the  patella,  since 
it  reaches  for  a  couple  of  inches  above  the  articular  surface  of  the 
femur  and  gives  attachment  to  the  subcrureus.  The  synovial  mem- 
brane is  then  to  be  divided  on  each  side  as  near  the  condyles  as  possi- 
ble and  the  patella  turned  down,  when  the  ligamenta  mucosum  et 
alaria  will  be  seen. 

The  Intra-articular  Ligaments  are  the  two  crucial, 
the  [two]  coronary,  and  the  transverse  ligaments  [the 
ligamentum  mucosum  and  the  two  ligamenta  alaria]. 
Within  the  joint  also  are  the  two  semilunar  cartilages. 

The  Ligamentum  Mucosum  (Fig.  91,  lo,  p.  215)  is 
a  process  of  synovial  membrane  attached  to  the  notch  be- 
tween the  cond^-les,  from  w'hich  it  stretches  to  immediately 
below  the  patella. 

The  Ligamenta  Alaria  (Fig.  91,  9)  are  two  folds  of 
synovial  membrane  with  fringed  borders,  which  are  seen 
on  each  side  of  the  ligamentum  mucosum. 

The  ligamentum  mucosum  is  to  be  divided  and  the  patella  turned 
down  completely,  when  the  bursa  of  the  ligamentum  patellae  can  be 
opened  and  seen.  The  capsular  and  posterior  ligaments  are  to  be 
removed  [this  last  had  better  be  retained],  but  the  lateral  ligaments 
are  to  be  preserved  and  the  crucial  ligaments  dissected. 

The  Anterior  Crucial  Ligament  (Fig.  90,  2)  is 
attached  to  the  external  condyle  of  the  femur  at  its  inner 
and  back  part,  and  passes  obliquely  across  the  joint  to  be 
inserted  into  the  top  of  the  tibia  in  front  of  the  spine,  be- 
tween the  attachments  of  theinternal  and  external  semilunar 
cartilages,  with  the  latter  of  which  it  is  closely  connected. 

The  Posterior   Crucial   Ligament    (Fig.  90,   3)   is 
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broader  and  stouter  than  the  anteinor.  It  is  attached  to 
the  internal  condj^le  at  its  anterior  and  outer  part,  and 
passes  nearly  verticall}^  to  the  posterior  margin  of  the  top 
of  the  tibia  and  popliteal  notch,  being  closely  connected 
Avith  the  posterior  extremity  of  the  internal  semilunar 
cartilage. 

The  crucial  ligaments  would  alternately  check  extreme 
flexion  and  extension,  the  anterior  ligament  becoming  tight- 
ened when  the  knee-joint  is  extended^  and  the  posterior  [and 
also  the  anterior]  when  the  knee  is  Jiexed. 

If  the  lateral  [and  posterior]  ligaments  are  now  divided, 
it  will  be  found  that  the  femur  and  tibia  become  more 
separated  than  before,  showing  that  the  object  of  the 
crucial  ligaments  is  not  simply  to  maintain  the  articular 
surfaces  in  apposition  [but  also,  and  principally,  to  limit 
flexion  and  extension].  It  will  also  be  seen  that  whilst 
rotation  of  the  tibia  outwards  can 
now  be  carried  to  an  extreme  degree 
(so  as  to  bring  the  crucial  ligaments 
almost  parallel),  rotation  inwards  is 
immediately  checked  by  the  crossing 
of  the  ligaments,  and  it  is  thus  that 
the  tendency  of  the  popliteus  muscle 
to  rotate  the  leg  inwards  is  counter- 
balanced. The  proof  of  this  is  that 
when,  in  extensive  disease  of  the 
knee,  the  crucial  ligaments  are  de- 
stro^'ed,  there  is  a  constant  tendency 
for  the  leg  to  become  inverted. 

The  Transverse  Ligament  (Fig. 
90,  4)  is  a  small  band  connecting  the 
anterior  extremities  of  the  semilunar 
cartilages,  and  often  not  distinct. 

Thr  Right  Knee-joi^n't  laid  open  from  the  Front,  and  Dissected  to  show  the 
Internal  Ligaments  (from  Wilson). 

1.  Cartilaginous   surface  of  the   lower 

extremity  of  the  femur. 

2.  Anterior  crucial  ligament. 

3.  Posterior  crucial  ligament. 

4.  Transverse  ligament. 

5.  Attachment  of  the  ligamentum  mu- 

cosum  ;  the  rest  has  been  removed. 

6.  Internal  semilunar  cartilage. 

7.  External  semilunar  cartilage. 


8.  Part  of  the  ligamentum  patella}  turned 

down. 

9.  Bursa  situated  between  the  ligamen- 

tum patellaj  and  head  of  the  tibia 
laid  open. 

10.  Anterior  superior  tibio-flbular  liga- 

ment. 

11.  Interosseous  membrane. 
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Fig.  91. 


The  Semilunar  Cartilages  (Fig.  90,  6,  7)  can  be  partly 
seen  now,  but  ■will  be  full}'  exposed  by  dividing  the  crucial 
ligaments.  The}^  are  fibro-cartilages  which  are  thicker  at  the 
outer  than  at  the  inner  margins,  and  which  serve  to  deepen 
the  condyloid  cavities  on  the  top  of  the  tibia,  being  attached 
to  the  margin  of  the  bone  by  short  fibres  called  the  Coro- 
nary Ligaments.  The  extremities  of  each  cartilage  are 
fixed  respectively  in  front  of  and  behind  the  spine  of  the 
tibia  by  short  strong  bands  of  fibrous  tissue. 

The  Internal  Semilunar  Cartilage  (Fig.  90,  6)  is  oval 
in  form  and  embraces  the  extremities  of  the  external  car- 
tilage. Its  anterior  extremity  is  attached  to  the  tibia  in 
front  of  the  anterior  crucial  ligament,  the  posterior  extre- 
mity is  attached  in  front  of  the 
posterior  crucial  ligament. 

The  External  Semilunar 
Cartilage  (Fig.  90,  7)  is  nearly 
circular ;  its  anterior  extremity  is 
attached  to  the  tibia  immediately 
in  front  of  the  spine,  and  is  con- 
nected with  the  insertion  of  the 
anterior  crucial  ligament.  Its  pos- 
terior extremity  is  attached  to  the 
back  of  the  spine  of  the  tibia,  and 
is  connected  with  the  posterior 
crucial  ligament  by  a  distinct 
slip. 

The  Attachments  to  the  top 
of  the  Tibia  from  before  and 
backwards  will  be  seen  to  be  as 
follows  : — 


Vertical  Section  of  the  Left  Knee-jot 
VIAI;  Membkan 

1.  The  lower  part  of  the  femur. 

2.  Tendon  of  the  quadriceps  extensor. 

3.  Patella. 

4.  Ligamentum  patellse. 

5.  The  head  of  the  tibia. 

6.  A  bursa  situated  between  the  liga- 

meutum  patella?  and  the  head  of 
the  tibia. 

7.  Mass  of  fat  projecting  into  cavity  of 

the  joint  below  the  patella. 
*  *  The  synovial  membrane. 

8.  The  pouch   of   synovial   membrane 

which  ascends  between  the  tendon 


NT.   SHOWING  THE    REFLECTIONS  OF  ITS  SyNO- 

E  (from  Wilson). 

of  the  extensor  muscles  of  the  leg 
and  the  front  of  the  lower  extrem- 
ity of  the  femur. 
9.  One  of  the  alar  ligaments  ;  the  other 
has  been  removed  with  the  oppo- 
site section. 

10.  Ligamentum  mucosum   left  entire  ; 

the  section  being  made  to  its  inner 
side. 

11.  Anterior   or    external    crucial    liga- 

ment. 

12.  Posterior  ligament. 
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1,  Transverse  ligament ;  2,  Anterior  extremity  of  internal 
semilunar  cartilage ;  3,  Anterior  crucial  ligament;  4,  An- 
terior extremity  of  external  semilunar  cartilage  ;  5,  Pos- 
terior extremity  of  external  semilunar  cartilage  ;  6,  Pos- 
terior extremity  of  internal  semilunar  cartilage  ;  7,  Posterior 
crucial  ligament.. 

The  Synovial  Membrane  (Fig.  91)  extends  for  at 
least  two  inches  above  the  articular  surface  of  the  femur, 
forming  a  pouch  beneath  the  extensor  muscles.  It  is  re- 
flected from  the  articular  surface  of  the  femur  over  the 
crucial  ligaments  to  the  articular  surface  of  the  tibia,  cover- 
ing both  aspects  of  the  semilunar  cartilages,  and  then  lines 
the  capsular  ligament.  It  gives  a  tube  around  the  tendon 
of  the  popliteus  where  it  is  within  the  capsule,  and  has 
already  been  seen  to  form  the  liga- 
Fig.  92.  mentum  mucosum    and   ligamenta 

alaria. 


TiBio-FiBULAR  Articulations. 

The  whole  of  the  muscular  fibres  con- 
nected with  the  bones  of  the  leg  and  foot 
must  be  removed,  but  the  tendinous  inser- 
tions about  the  foot  should  be  kept  to  be 
examined  with  the  ligaments. 

The  Superior  tibio-fibular  ar- 
ticulation (Pig.  90)  is  a  simple 
arthrodial  joint,  the  synovial  mem- 
brane of  which  is  occasionally  con- 
tinuous Avith  that  of  the  knee.  The 
anterior  and  posteiHor  ligaments 
are  short  bands  connecting  the  an- 
terior and  posterior  surfaces  of  the 
head  of  the  fibula  with  the  outer 
tuberosit}^  of  the  tibia. 

The  Middle  tibio-fibular  articu- 
lation is  formed  by  the  interosseous 
ligament  or  membrane,  which  is  the 
great  bond  between  the  shafts  of 
the  bones  of  the  leg,  its  fibres  run- 
ning downwards  from  the  tibia  to 
the  fibula.  It  is  attached  to  the 
sharp  interosseous  borders  of  both 
bones   in   all  their    lower    part,  a 


Posterior  View  of  thk  An- 
kle-joint    (from     M^il- 

SOll). 

1.  Lower  part  of  tlie  iuleros- 

seous  membrane. 

2.  Posterior  inferior  tibio-fib- 

ular ligament. 

3.  Transverse  ligament. 

4.  Internal  lateral  ligament. 

5.  Posterior   fasciculus  of  the 

external     lateral     liga- 
ment. 

6.  Middle  fasciculus  of  tlie  ex- 

ternal lateral  ligament. 

7.  Posterior   ligament  of    the 

ankle-joint. 

8.  Posterior   tuberosity  of  the 

OS  calcis. 


THE     ANKLE-JOINT.  2i1 

space  being  left  above  through  which  the  anterior  tibial 
vessels  pass.  The  membrane  has  an  opening  in  it  near 
the  lower  part  through  which  the  anterior  peroneal  artery 
reaches  the  front  of  the  leg. 

Below  the  interosseous  membrane  is  the  inferior  interos- 
seous ligament,  which  consists  of  very  short  fibres  passing 
between  the  triangular  rough  impressions  on  the  adjacent 
surfaces  of  the  tibia  and  fibula  immediately  above  their 
inferior  articulation. 

The  Inferior  tibio-fibular  articulation  (Fig.  92)  is  a 
simple  arthrodial  joint  continuous  with  the  ankle-joint. 
It  has  anterior  and  posterior  ligaments  between  the  two 
bones  resembling  those  above,  and  in  addition  2i  transverse 
(or  inferior')  ligament  (3)  placed  below  the  posterior  and 
distinct  from  it,  which  reaches  from  the  external  malleolus 
to  the  posterior  surface  and  malleolus  of  the  tibia,  forming 
part  of  the  true  ankle-joint. 

Ankle-Joint  and  Articulations  of  the  Foot. 

The  ankle-joint  is  a  hinge  joint  capable  of  limited  lateral 
motion  when  the  toes  are  pointed.  It  has  in  front  the 
tendons  of  the  tibialis  anticus,  the  tibial  vessels  and  nerve, 
the  extensor  proprius  poUicis,  and  the  extensor  longus 
digitorum  with  the  peroneus  tertius.  Behind,  to  the  inner 
sides  are  the  tendons  of  the  tibialis  posticus,  the  posterior 
tibial  vessels  and  nerve  (or  it  may  be  the  plantar  vessels 
and  nerves);  the  flexor  longus  pollicis  near  the  middle  ;  and 
to,  the  outer  side,  the  tendons  of  the  peroneus  longus  and 
brevis.  The  ankle-joint  has  anterior,  posterior,  and  two 
lateral  ligaments. 

The  Anterior  Ligament  (Fig.  93,  7)  is  a  broad  mem- 
brane which  is  seldom  seen  entire.  It  is  attached  to  the 
lower  margin  of  the  tibia,  and  to  the  anterior  margin  of 
the  superior  articular  surface  of  the  astragalus,  joining  the 
lateral  ligament  on  each  side. 

The  Posterior  Ligament  (Fig.  92,  7)  is  not  described 
bj^  many  authors,  and  is  little  more  than  a  few  fibres 
stretching  over  the  synovial  membrane  between  the  back 
of  the  tibia  and  the  astragalus. 

The  Internal  Lateral  Ligament  (Fig.  93,  6)  is  tri- 
angular in  shape,  and  hence  has  been  called  deltoid.  The 
apex  is  attached  to  the  extremity  of  the  internal  malleolus, 
and  the  base  to  the  posterior  part  of  the  astragalus,  to  the 
19 
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lesser  process  of  the  os  calcis,  and  the  tuberosity  of  the 
scaphoid  bone.  A  strong  deep  portion  passes  from  the 
apex  of  the  malleolus  to  the  side  of  the  astragalus. 


Fig.  93. 


Fig.  94. 


Internal  View  of  the  Ankle-joint 
(from  Wilson). 

1.  Internal  malleolus  of  the  tibia. 

2.  2.  Astragalus. 

3.  Os  calcis. 

4.  Scaphoid  bone. 

5.  Internal  cuneiform  bone. 

6.  Internal  lateral  or  deltoid  ligament. 

7.  Anterior  ligament. 

8.  Tendo  Acbillis;  a  small  bursa  is  seen 

interposed  between  this  tendon 
and  the  posterior  tuberosity  of  the 
OS  calcis. 


External  Yiew  of  thf  Ankle-joint 
(from  Wilson). 

1.  Tibia. 

2.  External  malleolus  of  the  fibula. 

3.  3.  Astragalus. 

4.  Os  calcis. 

5.  Cuboid  bone. 

6.  Anterior   fasciculus   of   the    external 

lateral    ligament   attached   to  the 
astragalus. 

7.  Its  middle  fasciculus,  attached  to  the 

OS  calcis. 
S.  Its  posterior  fasciculus  attached  to  the 

astragalus. 
9.  Anterior  ligament  of  the  ankle. 


The  External  Lateral  Ligament  (Fig.  94)  consists 
of  three  slips ;  two  horizontal  attached  to  the  astragalus, 
and  one  more  or  less  vertical,  to  the  os  calcis.  The  anterior 
slip  (6)  is  attached  to  the  front  of  the  external  malleolus 
and  to  the  side  of  the  astragalus  in  front  of  the  superior 
articular  surface;  the  middle  (7)  is  a  round  cord  which 
reaches  backwards  from  the  tip  of  the  malleolus  to  the 
outer  side  of  the  os  calcis  about  its  middle ;  the  posterior 
(8)  is  attached  to  the  deep  groove  behind  the  articular  sur- 
face of  the  external  malleolus,  and  passes  horizontally  to 
the  posterior  surface  of  the  astragalus  behind  the  articu- 
lation with  the  tibia  (Fig.  92,  5). 

The  Calcaneo-astragaloid  Articulation  has  exter- 
nal^ joostei'ior,  and  interosseous  ligaments.     The  external 
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is  a  short  band  passing  obliquely  backwards  from  the  side 
of  the  astragalus  to  the  upper  margin  of  the  greater  process 
of  the  OS  calcis.  The  poderior  is  placed  between  the  pos- 
terior parts  of  the  two  bones,  close  to  the  groove  in  the 
astragalus  through  which  the  tendon  of  the  flexor  longus 
pollicis  passes.  The  interosseous  ligament  will  be  seen 
when  the  joint  is  opened.  It  is  a  strong  thick  band  passing 
from  the  groove  between  the  two  concave  articular  surfaces 
of  the  astragalus  and  the  corresponding  groove  between 
the  two  convex  articular  surfaces  on  the  superior  aspect  of 
the  calcanenm. 

The  tendon  of  the  tibialis  posticus  is  to  be  fully  traced 
out  now,  and  will  be  found  to  be 
principall}^  attached  to  the  tuber- 
osity of  the  scaphoid  bone  and 
the  adjacent  internal  cuneiform 
bone,  giving  slips  also  to  all  the 
adjacent  bones  of  the  tarsus,  with 
the  exception  of  the  astragalus. 
These  must  be  removed  to  see 
the  true  ligaments  of  the  joints. 

Ligaments  of  the  Tarsus. 
On  the  dorsal  aspect  of  the  re- 
maining tarsal  bones  will  be  found 
a  number  of  short  bands  or  fibres 
wdiich  pass  between  adjacent 
bones,  and  have  received  names 
as  ligaments  accordingly. 

On  the  plantar  aspect  there  are 
similar  ligaments,  three  only  of 
which  are  worthy  of  special  no- 
tice, viz.,  the  long  and  short  cal- 
caneo-cuboid  ligaments,  and  the 
calcaneo-scaphoid  ligament. 


Ligaments  of  the  Sole  of 

1.  Os  calcis. 

2.  Astragalus. 

^.  Tuberosity  of  the  scaphoid  bone. 

4.  Long  calcaneo-cuboid  ligament. 

5.  Part  of   the    short  calcaueo-cuboid 

ligament. 

6.  Calcaneo-scaphoid  ligament. 

7.  Plantar  tarsal  ligaments. 

S,  8.  Tendon    of   the  peroneus  longus 

muscle. 
9,  9.  Plantar  tarso-metatarsal  ligaments. 


THE  Foot  (from  Wilson). 

10.  Plantar  ligament  of   the  metatarso- 

phalangeal articulation  ,  of  the 
great  toe  ;  the  same  ligament  is 
seen  on  the  other  toes. 

11.  Lateral  ligaments  of  the  metatarso- 

phalangeal articulation. 

12.  Transverse  ligament. 

13.  Lateral  ligaments  of  the  phalanges 

of  the  great  toe;  the  same  liga- 
ments are  seen  on  the  other  toes. 
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The  Long  Calcaneo-cuboid  Ligament  (Fig-  95,  4) 
— ligamentum  longiun  j^lanfse — is  a  broad  ligament  which 
has  been  already  seen  in  the  dissection  of  the  sole  of  the 
foot.  It  is  extensively  attached  to  the  under  surface  of  the 
OS  calcis  in  fronb  of  the  tuberosities,  and  passes  forward 
to  be  attached  to  the  posterior  margin  of  the  peroneal 
groove  in  the  cuboid  bone.  Some  of  the  fibres  pass  on 
over  the  tendon  of  the  peroneus  (to  which  they  form  a 
sheath),  and  are  attached  to  the  bases  of  the  second,  third, 
and  fourth  metatarsal  bones. 

The  Short  Caleaneo-euboid  Ligament  (Fig.  95,  5) 
lies  to  the  inner  side  of  the  long  ligament,  and  is  more 
deeply  placed.  It  reaches  from  the  tubercle  on  the  under 
surface  of  the  greater  process  of  the  os  calcis  to  the  under 
surface  of  the  cuboid  behind  the  peroneal  groove. 

The  Caleaneo-seaphoid  Ligament  is  a  broad  band 
stretching  between  the  lesser  process  of  the  calcaneum 
{sustentaculum  tali)  and  the  tuberosity  of  the  scaphoid 
bone.  It  performs  the  important  function  of  supporting 
the  head  of  the  astragalus,  which  rests  upon  it,  and  in  this 
is  assisted  by  the  tendon  of  the  tibialis  posticus,  which 
passes  immediately  beneath  it.  The  upper  surface  of  the 
ligament  is  covered  with  the  synovial  membrane  of  the 
astragalo-scaphoid  articulation. 

Numerous  interosseous  ligaments  bind  the  bones  of  the 
tarsus  firmly  together  and  will  be  seen  when  the  joints  are 
opened  [see  p.  221]. 

The  Meta.tarsal  Bones  (Fig-  95,  g)  are  connected  with 
the  tarsus  by  strong  dorsal,  plantar,  and  interosseous 
ligaments. 

The  dorsal  ligaments  are  one  to  each  metatarsal  bone 
from  the  tarsal  bone  with  which  it  articulates ;  but  the 
second  metatarsal,  in  addition  to  its  ligament  from  the 
middle  cuneiform,  has  extra  slips  from  the  internal  and 
external  cuneiform  bones,  between  which  its  base  is  wedged. 

The  jolantar  ligaments  are  less  regular,  and  are  united 
with  the  slips  from  the  calcaneo-cuboid  ligament. 

The  interosseous  ligaments  are  short,  strong  bands,  and 
vary  slightly  in  different  subjects.  There  is  always  one 
between  the  internal  cuneiform  and  the  second  metatarsal 
bone ;  a  second  may  exist  between  the  external  cuneiform 
and  the  same  metatarsal  bone ;  and  a  third  between  the 
external  cuneiform  and  the  fourth  metatarsal  bone. 
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Transverse  dorsal,  plantar,  and  interosseous  ligaments 
connect  the  bases  of  the  metatarsal  bones. 

The  Synovial  Membrane  (Fig.  66,  p.  Ill)  of  the 
foot,  including-  the  ankle-joint,  are  seven  in  number,  and 
will  be  seen  by  opening  the  several  joints  in  succession. 

The  1st  is  the  s^ynovial  membrane  of  tlie  ankle,  reflected 
over  the  upper  surface  of  the  astragalus  and  upon  the 
ligaments  to  the  articular  surfaces  of  the  tibia  and  fibula : 
it  passes  also  between  the  tibia  and  fibula  into  the  inferior 
tibio-fibular  articulation. 

The  2d  S3'novial  membrane  lines  the  posterior  calcaneo- 
astragaloid  articulation. 

The  3d  s^-novial  membrane  covers  the  head  of  the 
astragalus  and  the  concave  surface  of  the  scaphoid,  being 
prolonged  backwards  into  the  anterior  calcaneo-astragaloid 
articulation. 

The  strong  interosseous  ligament  connecting  the  under 
surface  of  the  astragalus  and  the  upper  surface  of  the  os 
calcis  will  now  be  seen.  It  is  attached  to  the  deep  groove 
found  between  the  two  articulations  in  each  bone.  An 
interosseous  ligament  will  also  be  seen,  when  the  astragalus 
is  displaced,  passing  from  the  upper  border  of  the  greater 
process  of  the  os  calcis  to  the  scaphoid  bone. 

The  4th  synovial  membrane  is  placed  between  the  greater 
process  of  the  os  calcis  and  the  back  of  the  cuboid  bone, 
and  when  it  is  opened  the  peculiar  manner  in  which  the 
two  bones  are  locked  together  will  be  seen.  An  interosseous 
ligament  will  be  found  between  the  os  calcis  and  cuboid 
bone  to  the  inner  side  of  the  synovial  cavity. 

The  5th  synovial  membrane  is  between  the  scaphoid  and 
the  three  cuneiform  bones,  and  will  be  found  to  pass 
between  the  middle  and  external  cuneiform  bones  to  their 
anterior  surfaces  and  the  bases  of  the  second  and  third 
metatarsal  bones.  It  is  also  prolonged  into  the  articula- 
tions between  the  second,  third,  and  fourth  metatarsal 
bones,  and  sometimes  into  that  between  the  external  cunei- 
form and  cuboid  bones,  in  which  case  an  interosseous 
ligament  often  existing  between  the  external  cuneiform 
and  the  fourth  metatarsal  bone  is  wanting. 

Interosseous  ligaments  will  be  found  between  the  scaphoid 
and  cuboid  bones ;  between  the  internal  and  middle  cunei- 
form bones  ;  between  the  middle  and  external  cuneiform 
bones ;  and  between  the  external  cuneiform  and  cuboid 
bones. 
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The  6tli  s^ynovial  membrane  will  be  found  between  the 
front  of  the  cuboid  bone  and  the  bases  of  the  fourth  and 
fifth  metatarsal  bones,  and  entering  the  articulation  be- 
tween them. 

The  7th  is  a  separate  synovial  membrane  for  the  first 
metatarsal  bone,  being  placed  between  it  and  the  internal 
cuneiform  bone. 

Surgery. — The  shape  of  the  articulations  should  be 
particularly  noticed  with  reference  to  the  several  amputa- 
tions about  one  foot.  At  the  ankle  the  astragalus  is 
locked  between  the  projecting  malleoli,  and  it  is  only  by 
dividing  the  lateral  ligaments  by  the  side  of  the  astragalus 
and  outside  the  joint  altogether,  that  the  bones  can  be 
separated,  as  in  Syme's  or  Pirogofi''s  amputations.  [Seiz- 
ing the  leg  with  the  left  hand,  and  the  foot  with  the  right, 
the  palm  being  next  to  the  sole,  it  will  be  found  that  no 
lateral  motion  is  possible;  but  if  the  fibula  be  fractured  low 
down,  the  mortice  is  widened,  and  the  astragalus  can  be 
moved  laterally  ;  and  if  it  be  moved  suddenly  from  the 
fibula,  it  can  be  heard  and  felt  to  strike  against  the  internal 
malleolus  of  the  tibia.  This  is  an  important  means  of 
diagnosis  in  this  fracture.] 

The  astragalo-scaphoid  and  calcaneo-cuboid  articulations 
will  be  seen  to  be  nearly  parallel,  and  are  easily  opened  in 
Chopai't's  amputation.  [The  guides  to  the  articulation 
are  externally,  midway  between  the  fifth  metatarsal  bone, 
and  the  malleolus,  and  internally,  the  scaphoid  tubercle.] 
If,  in  performing  this  operation,  the  articulation  in  front 
of  the  scaphoid  should  be  opened  by  mistake,  the  operator 
would  at  once  see  the  three  articular  surfaces  for  the  cunei- 
form bones,  instead  of  the  single  globular  surface  of  the 
astragalus.  [When  operating  on  the  left  foot,  it  should  be 
noticed  how  easy  it  is  in  Chopart's  amputation,  to  mistake 
the  hollow  over  the  anteriorpart  of  thecalcis,  for  the  calca- 
neo-cuboid articulation.] 

The  operation  of  disarticulating  the  metatarsus  from  the 
tarsus  (He3''s  or  Lisfranc's  amputation)  is  rendered  very 
difficult  by  the  fact  that  the  base  of  the  second  metatarsal 
bone  is  firmly  wedged  between  the  internal  and  external 
cuneiform  bones,  projecting  farther  into  the  tarsus  than 
the  other  bones,  and  being  also  attached  to  the  intemial 
cuneiform  by  a  strong  interosseous  ligament.  [This  articu- 
lation of  the  second  metatarsal  bone  will  be  found  i  inch 
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behind  that  of  the  third,  and  the  articulation  of  the  first  §■ 
inch  in  front  of  it.  The  guides  to  the  articulation  are,  ex- 
ternally,the  base  of  the  fifth  metatarsal  bone,  and  internally, 
the  indistinct  tubercle  on  the  base  of  the  first  metatarsal 
bone.  The  obliquity  of  the  articulation  from  without  inwards 
and  forwards,  is  also  an  important  guide.]  In  amputating 
at  this  point  therefore,  after  opening  the  articulation  of  the 
first  and  three  outer  metatarsal  bones,  it  is  necessary  to 
thrust  the  point  of  the  knife  between  the  internal  cuneiform 
and  second  metatarsal  bones  to  divide  this  ligament,  or 
there  will  be  danger  of  dragging  awa}^  the  internal  cunei- 
form bone. 

The  articulations  between  the  metatarsal  bones  and  the 
phalanges,  and  between  the  phalanges  themselves  are  simi- 
lar to  those  in  the  hand,  but  on  a  smaller  scale,  and  there- 
fore more  difficult  of  dissection.  Reference  maj^  be  made 
to  the  hand  for  their  description.     (^Vide  p.  95.) 


PART  III. 

DISSECTION  OF  THE  ABDOMEN. 


The  Student  is  requested  to  read  the  "  Introduction''''  before    commencing 
the  dissection,  unless  he  has  done  so  previously. 

[For  the  dissection  of  the  perineum,  the  abdominal  wall,  and 
hernia,  see  pp.  96-140.] 

Cavity  of  the  Abdomen. 

The  abdomen  is  to  be  opened  by  a  transverse  incision  at  the  level 
of  the  umbilicus,  and  another  cut  is  to  be  carried  [from  the  umbilicus] 
to  the  sternum  a  little  to  the  left  of  the  median  line. 

By  holding  up  the  lower  portion  of  the  abdominal  vpall 
before  dividing  it  in  the  median  line,  and  viewing  it  from 
behind,  the  dissectors  will  perceive  through  the  peritoneum 
five  cords  taking  a  course  towards  the  umbilicus  (Fig.  50, 
p.  139).  The  central  cord  is  the  obliterated  urachus  (m), 
those  on  each  side  of  it  are  the  obliterated  hypogastric 
arteries  (^),  and  the  outside  ones  are  the  two  epigastric 
arteries  (6)  seen  through  the  wall.  The  peritoneum  is 
raised  into  distinct  folds  bj^  the  obliterated  hypogastric 
arteries,  and  external  to  the  epigastric  artery  on  each  side 
may  be  seen  a  small  dimple  in  the  membrane  marking  the 
position  of  internal  abdominal  rings.  The  term  "  Hessel- 
bach's  triangle"  (d)  has  been  applied  to  the  triangular 
space  bounded  by  the  border  of  the  rectus  internall^y,  the 
epigastric  artery  externally,  and  Poupart's  ligament  below, 
and  it  is  through  this  that  direct  inguinal  hernia  forces  its 
way.  The  fold  of  Douglas  (c)  or  sharp  lower  margin  of  the 
posterior  sheath  of  the  rectus  will  be  readilj^  perceived 
through  the  peritoneum. 

By  dividing  the  lower  flap  in  the  median  line  it  can  be  reflected  on 
each  side,  and  the  abdominal  contents  will  be  exposed. 

Abdominal  Cavity  (Fig.  96). — The  parts  first  seen  on 
opening  the  abdomen  are  the  stomach  and  right  lobe  of 
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the  liver  with  a  small  portion  of  the  gall-bladder,  whilst 
the  great  omentum  passing  down  from  the  stomach  con- 
ceals the  rest  of  the  intestines.  Should,  however,  the 
great  omentum  be  turned  up,  as  often  happens,  the  mass 
of  the  small  intestines  will  be  visible,  and  immediately 
below  the  stomach  the  transverse  colon.  The  ascending 
and  descending  colon  will  be  more  or  less  visible  on  each 
side,  according  to  the  amount  of  their  distension.  A  very 
much  distended  bladder,  or  the  pregnant  uterus,  would  be 
visible  at  once,  and  the  amount  of  liver  and  stomach  which 

Fig.  96. 


The  Abdominal  Viscera  in  situ,  tlie  great  omentum  having  been  removed  in  order 
to  show  the  parts  more  distinctly  (drawn  by  J.  T.  Gray).  The  lines  mark  the 
regions  of  the  abdomen. 


L.  Liver  [left  lobe]. 
S.  Stomach. 
S  I.  Small  intestine. 
C.  Ctecum. 


T.  C.  Transverse  colon. 
S.  F.  Sigmoid  flexure. 
B.  Bladder  [distended]. 


will  appear  will  depend  upon  the  healthy  condition  of 
those  organs,  and  upon  their  not  having  been  displaced  by 
tight  lacing. 

For  convenience  of  description  the  abdomen  is  divided 
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into  the  following  regions  by  imaginary  lines  passing  verti- 
cally from  the  seventh  [better  the  eighth]  costal  cartilage 
to  the  middle  of  Poupart's  ligament  on  each  side;  and 
horizontally  at  the  level  of  the  ninth  costal  cartilages,  and 
the  spines  of  the  ilium  respectively. 


Riglit 
Hypochondriac. 


Right  Lumbar. 


Right  Iliac. 


Regions  op  the  Abdomen. 

[Eighth  Rib.] 


Epigastric. 

Left 
Hypochondriac. 

Umbilical. 

Left  Lumbar. 

Hypogastric. 

Left  Iliac. 

[Ninth  Rib.] 


[Cj'est  of  Ilium.] 


The  position  of  the  several  viscera  should  now  be  noted 
and  the  different  organs  identified. 

Beginning  at  the  upper  part,  the  liver  will  be  found  to 
occupy  the  right  hypochondriac,  the  epigastric,  and  a  small 
part  of  the  left  hypochondriac  regions ;  passing  to  it  from 
the  umbilicus  will  be  seen  the  obliterated  umbilical  vein 
[the  round  ligament].  The  stomach  will  be  seen  in  the 
epigastric  region,  with  its  greater  or  left  end  reaching  into 
the  left  hypochondrium.  By  drawing  this  end  out  from 
beneath  the  ribs,  the  spleen  will  be  found  attached  to  it, 
and  will  also  frequently  be  found  to  be  bound  firmly  to  the 
diaphragm  by  old  inflammatory  adhesions.  Tracing  the 
stomach  to  the  right  side  it  will  be  found  to  terminate  in 
the  small  intestine  (duodenum),  and  the  point  of  demarca- 
tion between  the  organs  is  marked  by  a  thickened  band  of 
fibres,  the  pylorus.  The  duodenum  can  be  traced  for  a 
short  distance  only  at  present.  By  drawing  up  the  great 
omentum  the  transverse  colon  will  be  exposed  crossing  the 
umbilical  region,  and  continuous  on  the  right  side  with  the 
ascending  colon,  and  on  the  left  with  the  descending- 
colon,  which  should  be  traced  out.  Occupying  the  hypo- 
gastric region  are  the  coils  of  the  small  intestine,  two-fifths 
of  which  constitute  the  jejunum,  and  the  remainder,  the 
ileum  ;  this  may  be  seen  to  end  in  the  large  intestine  in 
the  right  iliac  fossa,  where  the  commencement  of  the  colon 
(caput  caecum  coli,  or  csecum)  will  be  recognized  by  its 
little  appendage,  the  appendix  vermiformis.  In  the  left 
iliac  region  will  be  seen  the  tortuous  portion  of  the  large 
intestine,  called  the  sigmoid  flexure,  which  may  be  traced 
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to  its  termination  in  the  rectum  at  the  brim  of  the  true 
pelvis. 

TABLE  OF  ABDOMINAL  CONTENTS. 
Epigastric  Regioyi. 


Eight  Hypochoiidriac 
Hegion. 
Eight  lobe  of  liver 
and  gall-bladder,  1st 
part  of  duodenum,  he- 
patic flexure  of  colon, 
right  supra-renal  cap- 
sule, and  part  of  right 
kidney. 


Right  L^imbar  Region. 

Ascending  colon,  small 
intestine,  2d  part  of  du- 
odenum, head  of  pan- 
creas, right  kidney. 


Right  Iliac  Region. 

Caecum     coli,    ureter, 
spermatic  vessels. 


Stomach    (centre    and 
pylorus),     left     lobe     of 
liver,     coeliac    axis,    ab- 
dominal      aorta, 
cava,    semilunar 


Tieft  Hypochondriac 

Region. 

Stomach         (cardiac 

end),  spleen  and  tail  of 

pancreas, splenic  flexure 

vena !  of    colon,     left     supra- 

ang- !  renal  capsule,  and  part 


lia,   reeeptaculum   chyli,    of  left  kidney, 
and  vena  azygos. 


TJmhilical  Region. 


Left  Lumbar  Region. 


Great  omentum,  trans- 
verse colon,  .3d  portion  of 
duodenum,  body  of  pan-    kidney, 
ereas. 


Descending        colon, 
small      intestine,     left 


Hypogastric  Region. 

Small  intestines,  apex 
of  bladder  in  distension 
and  in  children.  Preg- 
nant uterus. 


Left  Iliac  Region. 

Sigmoid  colon,  ureter, 
spermatic  vessels. 


The  above  table  of  necessity  includes  organs  vrhose  positions  cannot  be 
seen  at  present,  and  will  be  subsequently  studied. 

It  will  be  well  for  the  student  to  notice  the  distinctive 
appearances  of  the  several  parts  of  the  intestinal  canal, 
and  particularly  the  differences  between  the  large  and  small 
intestines.  .  The  condition  of  the  intestines  will  vary  so 
much  according  to  the  mode  of  death,  that  mere  size  is  no 
criterion,  the  small  intestines  being  occasionally  distended 
to  a  much  greater  size  than  the  large ;  but  attention  to  the 
following  points  will  prevent  all  possibility  of  error.  The 
cylinder  of  the  small  intestine  is  uniform  throughout,  and 
the  surface  is  perfectly  siBOOth ;  the  large  intestine  on  the 
contrary  will  be  found  to  be  pouched  or  slightly  constricted 
at  short  intervals  throughout,  except  the  rectum.  More- 
over it  will  be  seen  to  be  marked  by  distinct  bands  of  longi- 
tudinal muscular  fibres,  three  in  number,  and  in  most  sub- 
jects small  pieces  of  fat  (appendices  epiploicTe)  will  be 
found  attached  along  the  free  border.  In  the  healthy  con- 
dition the  large  intestine  is  about  as  large  again  as  the 
small  intestine. 
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The  Peritoneum   (Fig.   97). — The  serous  memlirane 
covering  the  intestines  is  now  to  be  traced,  in  doing  which 

Fig.  97. 


Diagram  op  Vekticai-  Sectfon  of  the  Peritonedm  (drawn  by  J.  T.  Gray.) 
The  continuation  of  the  greatei"  with  the  lesser  bag  through  the  foramen  of  Wins- 
low  is  marlisd  by  an  arrow. 

L.  Liver.  J.  Jejunum.  B.  Bladder. 

S.  Stomach.  P.  Pancreas.  U.  Uterus. 

C.  Colon.  D.  Duodenum.  E.  Eectum. 

the  student  must  bear  in  mind  that  he  has  ah'eady  opened 
the  cavity  of  the  peritoneum,  which  was  previously  a  shut 
sac.  The  best  way  to  learn  the  peritoneum  is  to  trace  it 
as  simply  as  possible  at  first,  and  afterwards  to  study  any 
complications. 
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Beginning  at  the  umbilicus  the  membrane  will  be  seen 
to  line  the  abdominal  wall,  and  so  to  reach  the  diaphragm  ; 
from  this  it  is  reflected  on  the  upper  surface  of  the  liver, 
round  its  anterior  margin,  and  on  the  under  surface  of  the 
organ  as  far  back  as  the  transverse  fissure.  It  then  passes 
down  to  the  stomach  forming  the  anterior  layer  of  the 
gastro-hepatic  or  lesser  omentum,,  covers  the  anterior  sur- 
face of  the  stomach,  and  is  prolonged  downwards  over  the 
intestines  to  form  the  anterior  laj^er  of  the  great  oinentum 
or  epiploon.  Hy  turning  up  the  great  omentum,  the  peri- 
toneum will  be  seen  to  be  reflected  upon  itself  to  form  the 
posterior  layer  of  the  great  omentum,  which  is  continued 
upwards  until  it  meets  with  the  transvei'se  colon,  under 
which  it  is  prolonged  to  the  spine  forming  the  under  layer 
of  the  transverse  meso-colon.  It  is  now  carried  over  the 
mesenteric  vessels  to  the  small  intestine  and  back  to  the 
spine,  thus  forming  the  two  layers  of  the  mesentery ;  and 
it  can  then  be  seen  to  pass  over  the  abdominal  aorta  into 
the  pelvis,  where  it  invests  the  rectum  (meso-rectum)  and 
passes  from  that  intestine  to  the  bladder,  forming  in  the 
male  the  recto-vesical  pouch.  In  the  female  the  peritoneum 
is  reflected  from  the  rectum  to  the  upper  part  of  the  vagina, 
forming  the  recto-vaginal  pouch  [or  cul-de-sac  of  Douglas'], 
then  over  the  uterus  and  between  the  uterus  and  bladder, 
forming  the  utero-vesical  pouch.  It  is  lastly  carried  over 
the  bladder  to  the  lower  part  of  the  abdominal  wall  and  so 
to  the  umbilicus. 

What  is  called  the  greater  bag  of  the  peritoneum  has  now 
beien  traced,  but  there  is  another  pouch  called  the  lesser 
bag  placed  behind  it,  and  continuous  with  it  through  a  hole 
or  tube,  the  foramen  of  Winsloio.  This  will  be  found  by 
passing  the  finger  carefully  round  the  right  border  of  the 
lesser  omentum  and  immediately  below  the  liver,  when  its 
point  may  be  seen  through  the  semi-transparent  double  fold 
of  the  lesser  omentum.  To  see  the  cavity  of  the  lesser  bag, 
an  incision  must  be  carefully  made  through  the  great 
omentum,  when,  if  the  parts  are  healthy,  the  bag  will  be 
readily  opened  and  the  finger  passed  through  the  foramen 
of  Winslow  will  be  clearlj^  seen. 

Tracing  it  from  the  foramen,  the  membrane  of  the  lesser 
bag  will  be  found  to  form  the  posterior  layer  of  the  lesser 
omentum,  then  to  cover  the  posterior  surface  of  the  stomach 
and  to  be  prolonged  downwards  to  form  the  two  internal 
layers  of  the  great  omentum,  after  which  it  passes  up  over 
20 
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the  pancreas  to  the  under  surface  of  the  liver  behind  the 
transverse  fissure. 

The  Foramen  of  WinslOTV  (Figs.  97  and  98)  is  simply 
a  constriction  of  the  peritoneum  dividing  it  into  two  parts, 
and  produced  by  the  passage  of  the  hepatic  artery  forwards 
and  upwards  to  the  liver.  AVhen  the  finger  is  in  the  fora- 
men it  will  feel  the  following  boundaries.  In  fronts  the 
lesser  omentum  containing  the  hepatic  artery,  bile  duct, 
and  portal  vein  ;  behind,  the  right  cms  of  the  diaphragm 
and  the  inferior  vena  cava  ;  beloiv,  the  hepatic  artery  (as  it 
passes  forwards  from  the  aorta)  ;  above,  the  lobulus  Spigelii 
of  the  liver. 

It  is  sometimes  preferred  to  trace  the  two  sacs  of  the 
peritoneum  together,  which  can  be  readily  done  in  the 
following  wa}".  Beginning  at  the  liver,  one  layer  covers 
the  front  and  the  other  the  back  of  the  under  surface  of  the 
organ,  and  the  two  meet  at  the  transverse  fissure  to  form 
the  lesser  omentum.  They  then  separate  to  inclose  the 
stomach,  uniting  at  its  lower  border  to  form  the  anterior 
tAvo  layers  of  the  great  omentum  ;  being  reflected  upon 
themselves  they  next  form  the  posterior  two  layers,  which 
separate  to  inclose  the  transverse  colon,  forming  the  [trans- 
verse] meso-colon,  as  thc}^  are  prolonged  to  the  spine.  The 
two  layers  now  leave  one  another,  and  the  upper  one  (lesser 
bag)  is  prolonged  over  the  pancreas  to  the  under  surface  of 
the  liver,  where  it  commenced.  The  under  layer  (greater 
bag)  forms  the  mesentery  around  the  small  intestines ;  the 
recto-vesical  pouch  between  the  bladder  and  rectum;  and 
passes  over  the  abdominal  wall  to  the  diaphragm,  from 
which  it  is  reflected  on  to  the  liver,  where  the  description 
commenced. 

Besides  tracing  the  peritoneum  vertically  as  has  been 
shown,  it  should  be  traced  horizontally  as  follows.  Below 
the  level  of  the  transverse  colon  the  circle  will  be  found  to 
be  exceedingly  simple.  Beginning  at  the  median  line  of 
the  abdominal  wall,  the  peritoneum  may  be  traced  to  the 
right  iliac  region,  where  it  will  be  found  to  cover  the  front 
of  the  caecum  and  ascending  colon  (forming  the  meso- 
csecum  and  ascending  meso-colon)  ;  it  then  forms  the  mesen- 
tery around  the  small  intestine,  any  portion  of  which  will 
serve  to  show  it ;  and  lastly,  covering  the  sigmoid  flexure 
of  the  colon  {sigmoid  meso-colon)  it  is  brought  round  again 
to  the  abdominal  wall. 

A  fold  attaching  the  top  of  the  descending  colon  to  the 
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under  surface  of  the  diaphragm  (costo-colic,  J ennev)  should 
be  noticed,  since  it  passes  below  the  spleen  and  influences 
the  movements  of  that  organ. 

Above  the  colon  the  arrangement  is  a  little  complicated 
b\'  the  existence  of  the  two  sacs,  the  continuit}'  of  which, 
however,  may  thus  be  traced  (Fig.  98).     Beginning  at  the 

Fig.  98. 


Transverse  Section  of  the  Abdomen'  at  the  Level  op  the  Foramen  of  Winslow 
(drawu  by  J.  T.  Gray). 
The  arrow  passes  from  the  greater  bag  to  the  lessor  bag  of  the  peritoneum  through 
the  foramen  of  Wiaslow,  which  is  seen  In  section. 

S.  Stomach.  Sp.  Spleen.  /         V.  Vertebra. 

P.  Pancreas.  K.  Kidney.  A.  Aorta. 

median  line  of  the  abdominal  wall  the  peritoneum  may  be 
traced  into  the  right  hypochondrium  and  over  the  right 
kidney  ;  it  then  passes  through  the  loop  of  the  hepatic 
artery  (foramen  Winslowii),  and  across  the  body  in  front 
of  the  pancreas,  then  to  the  posterior  surface  of  the  stomach 
and  back  to  the  foramen  again,  where  it  forms  the  posterior 
layer  of  the  lesser  omentum.  Reflected  at  this  point  upon 
itself,  the  membrane  will  be  seen  to  form  the  anterior  laj'er 
of  the  lesser  omentum  and  to  be  continued  over  the  front 
of  the  stomach  ;  thence  to  the  spleen,  which  it  incloses 
(forming  the  gastro-splenic  omentum),  and  so  to  the  left 
h^'pochondrium  and  round  the  abdominal  wall.  The  con- 
tinuity of  the  greater  with  the  lesser  bag  is  thus  evident 
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and  the  foramen  of  Winslow  is  seen  to  be  merely  the  nar- 
rowed tube  of  communication  between  the  two  cavities. 

Besides  the  folds  of  peritoneum  which  have  been  named 
in  tracing  the  membrane,  there  are  others  which  form  cer- 
tain ligaments  of  the  liver  and  bladder,  and  of  the  uterus 
in  the  female. 

Passing  from  the  umbilicus  to  the  liver  the  obliterated 
umbilical  vein  or  round  ligament  is  seen,  and  around  it  is 
reflected  a  double  fold  of  peritoneum,  the  suspensory  or 
falciform,  ligament  of  the  liver.  This  is  prolonged  on  each 
side  over  the  diaphragm,  and  on  the  upper  surface  of  the 


Fiff.  99. 


Female  Pelvic  Organs,  seen  from  above  (from  Savage). 


a,  a.  Obliterated  hypogastric  arteries. 

h.  Broad  ligament  of  uterus. 

e.  Posterior  ligaments  of  uterus. 

g.  Ureter. 

li,  h.  Ovarian  vessels. 

7/1.  Linea  alba  and  section  of  urachus. 

B.  Bladder. 

L.  Round  ligament  of  uterus. 


F.  Fimbriated    extremity   of   Fallopian 

tube. 
T.  Fallopian  tube. 
O.   Ovary. 
R.  Rectum. 
U.  Uterus. 
V.  Fifth  lumbar  vertebra. 


liver,  where  it  forms  the  upper  layer  of  the  coronary  liga- 
ment;  the  under  layer  being  formed  partly  by  the  lesser 
bag  of  the  peritoneum,  and  the  triangular  surface  between 
the  two  being  attached  by  firm  areolar  tissue  to  the  dia- 
phragm.    The  doubled  edges  of  the  upper  layer  of  the 
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coronan'  ligament  on  each  side  are  called  the  right  and 
left  lateral  ligaments. 

The  false  ligaments  of  the  bladder  are  formed  by  the 
peritoneum  ;  they  are  five  in  number,  two  posterior,  two 
lateral,  and  one  superior.  The  posterior  false  ligaments 
are  the  margins  of  the  recto-vesical  pouch,  and  are  formed 
l\v  the  membrane  being  reflected  over  the  obliterated  hjqjo- 
gastric  arteries.  The  lateral  false  ligaments  are  the  pieces 
of  peritoneum  reaching  from  the  bladder  to  the  sides  of  the 
pelvis,  and  th^siq^erior  is  that  passing  over  the  obliterated 
hypogastric  arteries  and  urachus  to  the  umbilicus. 

In  the  Female  (Fig,  99),  the  pelvis  is  divided  trans- 
versely by  a  fold  of  peritoneum  reaching  from  each  side  of 
the  uterus  to  the  side  of  the  pelvis,  and  called  the  broad 
ligament  of  the  uterus,  in  which  will  be  found  the  ovar^', 
the  Fallopian  tube,  and  the  round  ligament.  It  is  by  the 
open  mouth  of  the  Fallopian  tube  that  the  peritoneum  has 
a  communication  with  the  mucous  membrane  of  the  uterus. 
The  Uterus  and  Yagina  intervene  between  the  rectum  and 
bladder  of  the  female,  and  the  peritoneum  is  prolonged 
from  the  rectum  to  the  posterior  wall  of  the  vagina,  and 
then  over  the  uterus  to  the  bladder,  thus  forming  the  recto- 
vaginal and  utero-vesical  pouches,  the  edges  of  which  are  the 
anterior  and  posterior  ligaments  of  the  uterus.  [The  recto- 
vaginal pouch  is  often  called  the  "  cul-de-sac  of  Douglas."'] 

In  the  Child  an  arrangement  raa^-  occasionally  be  found 
which  is  extremel}^  rare  in  the  adult — the  posterior  layer 
of  the  great  omentum  ascending  directly  to  the  pancreas, 
and  then  being  aoain  reflected  to  the  colon  to  form  its 
meso-eolon. 

Mesenteric  Vessels. 

In  order  to  dissect  the  mesenteric  arteries,  the  great  omentum  and 
transverse  colon  must  be  turned  ujj  over  the  cartilages  of  the  ribs 
and  the  small  intestines  drawn  down.  Beginnhig  at  the  upper  end 
of  the  jejunum  [i.e.,  at  the  point  where  the  small  intestine  can  first 
be  distinctly  seen)  the  dissector  should  remove  the  whole  of  the  an- 
terior layer  of  the  mesentery  as  far  as  the  edge  of  the  bowel,  where 
it  is  to  be  cut  off.  This  must  be  continued  along  the  whole  length 
of  the  small  intestine,  and  the  mesentery  will  be  found  to  jjass 
obliquely  downwards  from  left  to  right.  After  the  vessels  contained 
in  the  mesentery  are  cleaned,  the  under  layer  of  the  meso-colon  must 
be  removed  iu  the  same  way,  to  expose  the  vessels  going  to  the  large 
intestine. 

[The  following  outline  plan  of  the  principal  branches  of 
20* 
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the  two  mesenteric  arteries  may  by  its  symmetry  assist 
the  student's  memory : — 


Fig.  100. 

Diagram  of  the  Mesenteric  Arteries. 
Colica  media. 


Vasa  intestini  teuuis 


Colica  dexti'a. 


Colica  sinistra. 


Ilio-colic.  Superior  hannorrhoidal.  Sigmoid. 

S  M.  Superior  mesenteric  artery.  I  M.  Inferior  Mesenteric  artery.] 

The  Superior  Mesenteric  Artery  (Fig.  101,  lo)  is 
the  vessel  which  supplies  the  small  and  half  the  large  intes- 
tines. A  branch  of  the  abdominal  aorta,  it  comes  off  im- 
mediately beneath  the  pancreas  and  passes  forward  between 
it  and  the  duodenum,  giving  off  the  inferior  pancreatico- 
duodenal branch  (13)  which  takes  a  curved  course  to  the 
right  and  between  the  head  of  the  pancreas  and  the  duode- 
num to  anastomose  with  the  pancreatico-duodenalis  supe- 
rior artery.  The  trunk  of  the  superior  mesenteric  artery 
will  be  seen  to  take  a  slightly  curved  direction  from  left 
to  right,  and  from  its  convexity  or  left  side  are  given  the 
branches  to  the  small  intestine  (16)  vasa  intestini  tenuis)^ 
Avhile  from  its  concavity  or  right  side  are  given  three 
branches  to  the  large  intestine,  ileo-colic  (15),  right  colic 
\_colica  dextra,']  (14),  and  middle  colic  [^colica  media']  (11) 
arteries.  The  branches  to  the  small  intestine  form  a  series 
of  primary  and  secondary  loops  which  inosculate  freely 
with  one  another,  and  at  last  ramify  in  the  submucous 
areolar  tissue  of  the  intestine.  The  branches  to  the  large 
intestine  take  the  course  indicated  by  their  names  ;  thus 
the  ileo-colic  goes  to  the  end  of  the  ileum  and  commence- 
ment of  the  colon  (caecum),  the  right  colic  to  the  ascend- 
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iiig-,  aud  the  middle  colic  to  the  transverse  colon.     Each  of 
these  arteries  divides  into  primarj^  loops,  which  spread  out 


Fiff.  101. 


Course  and  Distributton  of  thr  Stperior  Mesenteric  Artery  (from  Wilson). 

1.  Descending  portiou  of  the  duodenum 

2.  Transverse  portion. 

3.  Pancreas. 


4.  Jejunum. 

5.  Ileum. 

6.  Cfficum  and  appendix  vermiformis. 

7.  Ascending  colon. 

8.  Transverse  colon. 

9.  Descending  colon. 


10.  Superior  mesenteric  artery. 

11.  Colica  media. 

12.  Its  anastomosis  with  the  colica  sinis- 

tra. 

13.  Pancreatico-duodenalis  inferior. 

14.  Colica  dextra. 

15.  Ileo-colica. 

16.  16.  Vasa  intestina  tenuis. 


on  each  side,  and  inosculate  with  one  another  and  with  the 
branches  to  the  small  intestine;  and  thus  a  free  anasto- 
mosis is  established  from  one  part  to  another  of  the  intes- 
tinal canal. 

Corresponding  branches  of  veins  will  be  found  running 
with  the  arteries,  all  of  which   unite  in   the    Superior 
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Mesenteric  Vein  (Fig.  106,  6,  p.  243)  which  helps  to 
form  the  vena  portas.      In  addition  there  may  be  found 


BKANCnES  OF  THE  INFERIOR  MESENTERIC  AkTERY  (fl'Om   WUsOu). 


1.  The   superior   mesenteric  and   small 

intestines  turned  over  to  the  right 
side. 

2.  Cfecum  and  appendix  coeci. 

3.  Ascending  colon. 

4.  Transverse  colon  turned  upwards, 

5.  Descending  colon. 

6.  Sigmoid  flexure. 

7.  Rectum. 


8.  Abdominal  aorta. 

9.  Inferior  mesenteric  artery. 

10.  Colica  sinistra,  inosculating  with — 

11.  Colica  media. 

12.  12.  Sigmoid  branches. 

13.  Superior  hsemorrhoidal  artery. 

14.  Pancreas. 

1.5.  Descending   portion    of    the  duode- 
num. 


I 


ramifying  upon  tlie  arteries  the  branches  of  the  superior 
mesenteric  plexus,  derived  from  the  solar  plexus  of  the 
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sj-mpatbetic;  and  interspersed  are  the  13'mphatic  glands 
which  receive  the  lacteals  from  the  intestines. 

The  whole  of  the  small  intestines  are  to  be  turned  over  to  the 
right  side,  and  the  remainder  of  the  meso-colon  is  to  be  removed  to 
expose  the  inferior  mesenteric  vessels. 

The  Inferior  Mesenteric  Artery  (Fig.  102,  9)  will 
be  seen  to  arise  from  the  abdominal  aorta  abont  an  inch 
and  a  half  above  the  bifnreation,  and  to  give  off  the  left 
colic  [colica  ainistra]  (10)  to  the  descending  colon  ;  the  sig- 
moid (12)  (three  or  four)  to  the  sigmoid  flexure  ;  and  lastly, 
the  superior  hsemorrhoidal  artery  (13)  which  descends  into 
the  pelvis  to  supply  the  rectum.  These  arteries  form  loops 
and  anastomose  freel}^  with  one  another,  and  moreover, 
the  left  colic  inosculates  with  the  middle  colic  of  the 
superior  mesenteric,  and  the  superior  hoemorrhoidal  with 
the  middle  hgemorrhoidal  of  the  internal  iliac  artery. 

The  Inferior  Mesenteric  Vein  (Fig.  106,  i,  p.  243) 
will  be  seen  to  have  branches  corresponding  to  those  of 
the  artery,  and  anastomoses  b}^  its  hsemorrhoidal  branch 
with  the  middle  hsemorrhoidal  branch  of  the  internal  iliac 
vein.  It  passes  upwards  beneath  the  pancreas  to  join  the 
splenic  vein,  and  so  into  the  vena  portse,  thus  forming  a 
communication  between  the  two  great  venous  systems. 
Branches  of  the  inferior  mesenteric  plexus  of  the  sympa- 
thetic may  be  traced  upon  the  vessels. 

It  may  be  noticed  that  the  mesenteric  veins  never  pre- 
sent dilatations,  which  is  owing  to  their  having  no  valves. 

The  Cceltac  Axis. 

The  intestines  are  now  to  be  replaced,  and  the  liver  fastened  up 
to  the  ribs,  either  with  hooks  or,  better,  by  a  few  stiches ;  the  sto- 
mach being  drawn  down,  the  lesser  omentum  is  then  to  be  carefully 
removed. 

Between  the  la3'ers  of  the  lesser  omentum  will  be  found 
three  important  structures,  and  in  the  following  positions 
(Fig.  105,  p.  241).  To  the  right  and  most  in  front  is  the 
bile-duct  (7),  to  the  left  the  hepatic  artery  (5),  and  behind 
and  between  the  two  the  large  vena  portfe  (9). 

Behind  the  omentum  in  the  middle  line  will  be  found  the 
short  trunk  of  the  CcEliac  Axis  and  its  branches,  viz., 
the  gastric  (coronaria  ventriculi),  the  hepatic,  and  the 
splenic  arteries. 


238 


THE    C(ELIAC    AXIS. 


[The  following  outline  (Fig.  103)  of  the  principal  branches 
of  the  cceliac  axis  may,  by  its  symmetry,  assist  the  stu- 
dent's memory. 

Fig.  103. 
Diagram  of  the  Branches  of  the  Cceliac  Axis. 
ryloi-ic.  Gastric. 

\  f      ^  ,,.^™.._.... Vasa  brevia. 

Hepatic.    >>_ ^      ^'\i ("CA)^    I  i]  J  i  I'm         ^-Splenic. 

Gastro-duodeualis  — -\  V  X     )  J  Jj  -a 

\  \  A  J  ir<l rancreatic. 

Gastro-epiploica    aX  /  ~     ^  ... 

dextra.  \  V  ^- Gastro-epiploica 

\       ^ —         ^^^^  sinistra. 

Paucreatico-duo — A 

denalls  superior.  \ 

Pancreatico-duodenalis  --''     ^~^fVy 
inferior. 

C.  A.  Cceliac  Axis.  S.  M.  Superior  Mesenteric] 

The  Gastric  Artery  (Fig.  104,  13),  the  smallest  of  the 
three,  passes  along  the  lesser  curvature  of  the  stomach 
from  left  to  right,  giving  branches  to  both  surfaces  of 
that  organ  and  to  the  oesophagus ;  it  anastomoses  at  the 
pylorus  with  the  pyloric  branch  of  the  hepatic  artery. 
Branches  of  the  sjanpathetic  (gastric  plexus)  may  be 
traced  upon  it.  Its  accompanying  vein  opens  into  the 
vena  portse. 

The  opportunit}'^  may  be  taken  to  notice  the  distribution 
of  the  pneumogastric  nerves  to  the  stomach.  The  left 
pneumogastric  gives  numerous  branches  to  the  front  of  the 
stomach  and  the  right  of  the  back  of  the  viscus,  and  these 
can  be  generally  seen  through  the  peritoneal  coat  without 
further  dissection. 

The  Hepatic  Artery  (Fig.  104, 14)  passes  upwards  and 
to  the  right  side  (thus  forming  the  inferior  and  anterior 
boundaries  of  the  foramen  of  Winslow)  and  will  be  seen 
to  divide  into  the  right  and  left  hepatic  branches,  which 
enter  the  transverse  fissure  of  the  liver.  The  artery  gives 
ofl' the  p^yZo?'^c  branch  (15)  which  has  been  sent  to  anasto- 
mose with  the  gastric,  and  a  trunk  which  immediately 
disappears  behind  the  duodenum  and  is  called  the  gastro- 
duodenalis  (16).  From  the  right  hepatic  branch  the  small 
cystic  artery  is  given  off,  which  is  distributed  to  the  gall- 
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hladder  by  two  branches,  one  passing  between  it  and  the 
liver  and  the  other  along  its  free  surface. 

The  Splenic  Artery  (Fig.  104,  20)  can  now  be  seen  only 
in  i»art,  taking  a  tortuous  course  behind  the  stomach  and 
along  the  upper  border  of  the  pancreas  to  the  spleen. 

Fi?.  104. 


Bra.nches  of  the  Ccei 

1. 

Liver. 

2. 

Its  transverse  fissure. 

3. 

Gall-bladder. 

4. 

Stomach. 

.5. 

CEsophagus. 

6. 

Pylorus. 

7. 

Duodenum,  descending  portion. 

8. 

Transverse  portion  of  the  duodenum. 

9. 

Pancreas. 

10. 

Spleen. 

11. 

Abdominal  aorta. 

12. 

Coeliac  axis. 

13. 

Gastric  artery. 

14. 

Hepatic  artery. 

15. 

Its  pyloric  branch. 

16. 

Gastro-duodenalis. 

17. 

Gastro-epiploica  dextra. 

TAG  Axis  (from  Wilson). 

IS.  [Superior]  pancreatico  -  duodenalis, 
inosculating  with  the  inferior  pan- 
creatico-duodenalis. 

19.  Division  of  the  hepatic  artery  into 

right  and  left  branches  ;  the  right 
giving  off  the  cystic  branch. 

20.  Splenic  artery,  traced  by  dotted  lines 

behind  the  stomach  to  the  spleen. 

21.  Gastro-epipolica  sinistra. 

22.  Pancreatica  magna. 

23.  Vasa  brevia  to  the  great  end  of  the 

stomach. 

24.  Superior  mesenteric  artery,  emerging 

from  between  the  pancreas  and 
transverse  portion  of  the  duode- 
num. 


To  continue  the  dissection  it  will  be  necessary  to  remove  the  intes- 
tines which  have  been  examined  by  putting  a  coujile  of  ligatures 
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upon  the  upper  part  of  the  jejunum,  and  also  upon  the  upper  part  of 
the  rectum,  and  dividing  the  intestine  between  the  two  ligatures  at 
each  point.  By  cutting  the  superior  mesenteric  artery  the  small 
intestine  will  be  at  once  set  free,  but  the  large  intestine  must  be 
carefully  removed  by  dividing  the  meso-colon  close  to  the  intestine 
throughout,  and  lastly  by  cutting  the  inferior  mesenteric  artery. 

The  Gastro-duodenal  Artery  (Fig.  104,  i6)  can  be 
traced  out  by  turning  up  the  stomach.  After  passing 
behind  the  duodenum  it  divides  into  the  gastro-epiploica 
dextra  and  the  pancreatico-duodenalis  arteries. 

The  Gasti^o-epiploica  Dextra  (17)  runs  from  right  to  left 
along  the  great  curvature  of  the  stomacli  and  between  the 
folds  of  the  great  omentum ;  it  anastomoses  with  the  gastro- 
epiploica  sinistra  of  the  splenic  artery. 

The  Pancreatico-duodenalis  superior  (18)  will  be  found 
between  the  duodenum  and  the  head  of  the  pancreas,  the 
latter  of  which  it  surrounds  ;  it  anastomoses  with  the  small 
branch  from  the  commencement  of  the  superior  mesenteric 
artery  called  the  infeiHor  pancreatico-duodenal  [Fig.  101, 13, 
p.  235],  and  gives  branches  to  both  pancreas  and  duodenum. 

The  Splenic  Artery  (Fig  104,  20)  can  now  be  seen  in 
the  whole  of  its  course  to  the  spleen,  near  which  it  breaks 
up  into  four  or  five  branches  which  enter  the  hilum  or 
fissure  on  the  concave  surface  of  that  organ.  As  it  passes 
along  the  upper  border  of  the  pancreas  it  gives  off  small 
branches  to  it  {pancreaticse  parvae),  and  one  (pancreatica 
magna)  (22),  which  runs  along  the  whole  length  of  the  gland 
with  the  duct.  It  also  gives  small  branches  to  the  great 
end  of  the  stomach  (vasa  brevia)  (23),  and  one  large  one 
{gastro-ejDiploica  sinistra)  (21),  which  runs  along  the  great 
curvature  to  anastomose  with  the  gastro-epiploica  dextra 
of  the  hepatic.  Upon  the  hepatic  and  splenic  arteries  are 
corresponding  plexuses  of  the  sympathetic. 

The  Splenic  Vein  (Fig.  106,  3,  p.  243)  is  placed  below  its 
artery  and  lies  behind  the  pancreas.  It  receives  branches 
corresponding  to  those  of  the  artery,  and  also  at  about  the 
middle  of  the  pancreas,  the  inferior  mesenteric  vein.  It  is 
joined  by  the  superior  mesenteric  vein  behind  the  head  of 
the  pancreas,  the  two  forming  the  vena  portse. 

The  pancreas  and  duodenum  should  now  be  thoroughly  defined, 
and  the  bile  and  pancreatic  ducts  traced  to  their  entrance  into  the 
intestine.  If  desired,  the  stomach  may  be  removed  by  tying  and 
cutting  it  near  the  pylorus,  and  at  the  oesophagus.  [For  the  study 
of  its  structure  see  p.  261.] 
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The  Duodenum  (Fig.  105,  it)  is  from  eight  to  ten 
inches  long  (t^velve  finger-breadths),  and  makes  a  peculiar 
bend  upon  itself  before  it  passes  beneath  the  mesenteric 
artery  to  become  the  jejunum  ;  thus  entering  successively 
the  right  hj'pochondriac,  the  right  lumbar,  and  the  umbili- 
cal regions. 

Fi^.  105. 


L— ►^'>*d  '1%/ 


CcEi.iAC  Axis  (altered  from  Hirschfeld  and  LeveiUe). 

1.  Round  ligament  of  liver.  13    Head  of  pancreas. 

2.  Great  end  of  stomach  (cut).  14.  Left  renal  vessels. 

3.  Gall-bladder. 

4.  Spleen. 

5.  Hepatic  artery. 

6.  Coronary  [gastric]  artery. 

7.  Common  bile  duct. 
S.  Splenic  artery  and  vein. 
9.  Vena  porta. 

10.  Tail  of  pancreas. 

11.  Duodenum. 

12.  Coeliac  axis. 

[The  ganglia  of  the  solar  plexus  are  seen  on  each  side  of  the  aorta  just  below  the 
coeliac  axis.] 

The  first  or  ascending  portion  reaches  from  the  pylorus 
to  the  under  surface  of  the  right  lobe  of  the  liver,  where 
it  is  in  close  proximity  to  the  gall-bladder.     It  is  covered 
21 


15. 

Superior  mesenteric  artery 

16. 

Left  ureter. 

17. 

Right  kidney. 

IS. 

Left  spermatic  vessels. 

19, 

Right  ureter. 

20 

Inferior  mesenteric  artery. 

21. 

Right  spermatic  vessels. 

22. 

Aorta. 

23. 

Vena  cava. 
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both  in  front  and  behind  by  a  prolongation  from  the  lesser 
omentum,  and  is  therefore  movable  with  the  stomach. 
Behind  it  are  the  vena  portse,  the  common  bile-duct,  and 
the  gastro-duodenal  artery. 

l"'he  second  or  descending  portion  is  covered  in  front  by 
the  peritoneum,  which  binds  it  to  the  surface  of  the  right 
kidney,  in  front  of  which  it  descends  for  about  three  inches. 
It  lies  close  to  the  outer  side  of  the  head  of  the  pancreas 
with  the  pancreatico-duodenal  artery  intervening,  and  into 
its  posterior  surface  the  biliary  and  pancreatic  ducts  open. 

The  third  or  transverse  p)07^tion  is  between  the  la3'ers  of 
the  meso-colon,  and  therefore  has  no  proper  peritoneal 
covering.  It  is  crossed  by  the  superior  mesenteric  artery 
and  vein,  and  lies  upon  the  vena  cava,  and  the  aorta  placed 
between  the  crura  of  the  diaphragm,  gradually  ascending 
from  the  level  of  the  third  to  that  of  the  second  lumbar 
vertebra,  at  the  left  side  of  which  it  becomes  the  jejunum. 
Immediately  above  it  is  the  body  of  the  pancreas  with  the 
pancreatico-duodenal  arteries. 

The  Pancreas  (Figs.  105, 13  and  106, 2)  lies  transversely 
in  the  abdomen,  occupj^ing  the  right  lumbar,  epigastric, 
and  left  hypochondriac  regions  ;  the  head  being  embraced 
by  the  duodenum,  the  body  crossing  the  aorta  between  the 
coeliac  axis  and  the  superior  mesenteric  artery,  and  the 
tail  touching  the  spleen.  It  is  covered  b}^  the  lesser  bag 
of  the  peritoneum,  and  from  right  to  left  it  crosses  the 
vena  portae,  the  vena  cava,  and  the  aorta  between  the  crura 
of  the  diaphragm  ;  and  then  lies  over  nearly  the  the  whole 
length  of  tlie  splenic  vein,  crossing  the  two  mesenteric 
veins  as  the3'  ascend  to  join  it.  The  duct  [Wirsung's]  runs 
along  the  whole  length  of  the  gland  to  join  the  common 
bile  duct,  which  lies  in  tlie  groove  between  the  duodenum 
and  pancreas ;  and  the  united  ducts  open  ver}^  obliquely 
into  the  back  of  the  second  part  of  the  duodenum. 

The  Bile  Duct  (Fig.  105,  7)  should  be  traced  up  to  the 
liver,  where  it  will  be  found  to  commence  in  the  right  and 
left  hepatic  ducts,  which  emerge  from  the  transverse  fissure; 
these  unite  to  form  the  common  hepatic  duct,  which  is 
joined  at  an  acute  angle  by  the  duct  of  the  gall-bladder 
(cystic),  thus  forming  the  common  bile  duct  or  ductus 
communis  choledochus.  The  bile  duct  lies  between  the 
layers  of  the  lesser  omentum  to  the  right  of  the  hepatic 
artery  and  portal  vein,  and  passes  behind  the  first  portion 
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of  the  dnodeuum  to  join  the  pancreatic  duct  and  open  into 
the  duodenum  as  described  above. 


Fig.  106. 


r  \ 


The  Portal  Vein  (from  Wilson).     The  pancreas  draivn  down  to  show  the  splenic 
vein  behind  it. 

supei'ior  mesenteric  vein  and  part 
of  the  truuk  of  the  superior  mesen- 
teric artery. 
Portal  vein. 


1.  Inferior  mesenteric  vein  ;  it  is  traced 

by  means  of  dotted  lines  behind — 

2.  The  pancreas  to   terminate   in    the 

splenic  vein  3. 

4.  Spleen. 

5.  Gastric     veins,    opening     into     the 

splenic  vein. 

6.  Sapei'ior  mesenteric  vein. 

7.  Descending  portion  of  tbeduodenura. 

8.  Its  transverse  portion,  crossed  by  the 


9. 

10.  Hepatic  artery. 

11.  Ductus  communis  choledochus. 

12.  Division  of  the  duct  and  vessels  at 

the  transverse  fissure  of  the  liver. 

13.  Cystic    duct    leading    to    the    gall- 

bladder. 


The  Vena  Portae  (Fig.  106,  9)  [carries  to  the  liver  the 
blood  from  the  spleen,  and  all  the  intestinal  tract  from  the 
stomach  to  the  rectum,  and  is,  therefore,  the  outlet  of  the 
gastric,  splenic,  cj'stic,  superior  and  inferior  mesenteric 
veins.     It]  is  formed  b}'  the  junction  of  the  splenic  and  supe- 
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rior  mesenteric  veins  behind  tlie  pancreas  and  to  the  right  of 
the  median  line.  It  ascends  between  the  layers  of  the  lesser 
omentum  to  the  transverse  fissure  of  the  liver,  between  but 
posterior  to  the  bile  duct  and  the  hepatic  artery.  It  re- 
ceives the  small  gastric  and  cystic  veins,  and  is  remarkable 
for  having  no  valves. 

The  Spleen  (Fig-  105,  4)  occupies  the  left  hypochon- 
drium  and  is  attached  to  the  greater  end  of  the  stomach  by 
the  gastro-splenic  omentum,  which  is  reflected  from  it  to  the 
diaphragm.  It  lies  against  the  left  supra-renal  capsule  and 
the  diaphragm,  and  the  tail  of  the  pancreas  touches  its 
lower  margin.  The  splenic  vessels  will  be  seen  to  enter 
the  hilum  or  slit  on  its  concave  surface. 

Deep  Dissection  or  the  Abdomen. 

The  stomach,  and  duodenum,  pancreas,  and  spleen  sliould  now 
be  talien  away  by  dividing  the  oesopliagus,  bile  duct,  and  vessels, 
and  the  liver  should  then  be  carefully  removed  in  order  to  see  the 
arrangement  of  the  coronary  ligament.  The  round  and  falciform 
ligaments  should  first  be  cut  and  the  liver  pulled  down ;  by  carrying 
the  knife  along  the  attachment  to  the  diaphragm  the  upper  layer  of 
the  coronary  ligament  will  then  be  divided,  as  well  as  the  lateral 
ligaments  on  each  side  which  are  formed  from  it.  The  vena  cava 
and  a  part  of  the  liver  uncovered  by  peritoneum  will  now  be  exposed, 
the  latter  being  attached  to  the  diaphragm  by  areolar  tissue,  and 
when  these  are  carefully  divided,  the  right  supra-renal  capsule  and 
the  top  of  the  right  kidney  will  be  brought  into  view.  The  vena 
cava  must  be  again  cut  through  at  the  lower  margin  of  the  liver, 
when  it  will  only  be  necessary  to  divide  the  under  layer  of  the 
coronary  ligament  (derived  chiefly  from  the  lesser  bag  of  the  peri- 
toneum) to  remove  the  organ. 

Tlie  viscera  should  all  be  placed  in  a  covered  pan  for  examination, 
(p.  260.) 

[Before  dissecting  the  diaphragm,  its  action  should  be  observed 
(if  the  chest  has  not  been  opened)  by  distending  the  lungs  by  means 
of  a  pipe  in  the  trachea.     See  p.  245.] 

The  diaphragm  is  to  be  cleaned  by  stripping  off  the  peritoneum, 
as  far  as  possible  in  the  direction  of  the  muscular  fibres  ;  and  at  the 
same  time  the  inner  surface  of  the  flap  of  abdominal  muscles  still 
attached  should  be  cleaned,  in  order  to  follow  out  the  fibres  of  the 
transversalis.  Care  must  be  taken  not  to  puncture  the  diaphragm, 
and  to  leave  the  branches  of  artery  and  nerve  ramifying  on  its  surface. 
The  crura  or  muscular  slips  on  each  side  of  the  aorta  must  be  carefully 
cleaned,  and  two  tendinous  arches  over  the  psoas  and  quadratus 
lumborum  muscles  defined,  for  which  purpose  it  will  be  well  to  detach 
the  kidney  and  turn  it  over  to  the  opposite  side  temporarily. 
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The  Diaphragm  (Figs.  lOt  and  187)  is  found  to  be 
arched  after  death,  being  concave  towards  the  abdomen 


Fi2.  107. 


Under,  or  Abdomi.val  Sukfack  of 

1.  The  central  leaflet  of  the  tendinous 

centre. 

2.  The  left  or  smallest  leaflet. 

3.  The  right  leaflet. 

4.  Fasciculus  from   the  ensiform   carti- 

lage. 

5.  Ligamentum  arcuatum  externum  of 

the  left  side. 

6.  Ligamentum  arcuatum  internum. 

7.  A  small  arched  opening  occasionally 

found,   through    wliich   the  least 
splanchnic  nerve  passes. 


THE  Diaphragm  (from  Wilson). 
S.  Eight  crus. 
9.  Fourth  lumhar  vertebra. 

10.  Left  crus. 

11.  Aortic  opening. 

12.  (Esophageal  opening. 

13.  Opening  for  the   inferior  vena  cava. 

14.  Psoas  magnus  passing  beneath  the 

ligamentum  arcuatum  internum. 

15.  Quadratus  lumborum    passing    be- 

neath the  ligamentum  arcuatum 
externum. 


(particularly  on  the  right  side),  owing  to  the  fact  that  ex- 
piration is  the  last  act  of  life.  The  position  of  the  dia- 
phragm alters  considerably  during  inspiration,  for  the 
muscle  then  becomes  flattened,  and  slopes  downwards  and 
backwards  so  as  to  deepen  the  posterior  part  of  the  chest. 
[In  forced  expiration  the  highest  point  attained  on  the 
right  side  in  front  is  the  level  of  the  fourth  rib,  on  the 
left  side,  the  fifth.  In  forced  inspiration  it  descends  about 
two  inches.      It   also  ex2:)ands  the  inferior  orifice  of  the 

21* 
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chest  (Diichenne).]  It  arises  from  the  back  of  the  ensi- 
form  cartilage  and  from  the  inner  surfaces  of  the  six 
lower  ribs,  where  it  intercligitates  with  the  transversalis 
abdominis  ;  also  from  the  ligamenta  arcuata,  externa  and 
interna,  of  which  the  internal  one  passes  from  the  body  to 
the  transverse  process  of  the  first  lumbar  vertebra,  and  the 
external  one  from  the  same  transverse  process  to  the  last 
rib ;  the  two  crossing  the  psoas  and  quadratus  lumborum 
muscles  respectively. 

The  lie/amentum  arcuoiuin  externuiin  is  only  the  artifi- 
cially isolated  border  of  the  fascia  covering  the  quadratus 
lumborum,  which  is  the  anterior  lamella  of  the  fascia 
lumborum  derived  from  the  posterior  tendon  of  the  trans- 
versalis abdominis  muscle  (Fig.  98,  p.  231). 

The  ligamentiim  arcuatuni  internum  is  formed  solely  by 
the  posterior  tendinous  border  of  the  diaphragm,  and  to  it 
the  fascia  of  the  psoas  is  attached. 

[At  the  origin  from  the  ensiform  cartilage,  there  often 
exists  a  triangular  interval  at  which  a  diaphragmatic  hernia 
may  pass  into  the  chest,  or  the  pus  from  an  abscess  in  the 
neck  ma}^  point,  having  traversed  the  anterior  mediasti- 
num.] 

The  crura  or  pillars  of  the  diaphragm  arise  from  the 
front  of  the  bodies  of  the  upper  lumbar  vertebrae ;  the 
right  crus  is  the  larger,  and  reaches  as  low  as  the  third 
vertebra  and  intervertebral  substance,  while  the  left  only 
reaches  the  second  lumbar  vertebra. 

All  the  fibres  of  the  diaphragm  are  inserted  into  the  cen- 
tral cordiform  or  trefoil  tendon, but  the  crura  decussate  with 
one  another  and  form  a  figure-of-8  before  they  pass  into  the 
tendon,  thus  surrounding  the  aorta  and  the  oesophagus. 

Openings. — There  are  three  large  openings  in  the  dia- 
phragm, viz.,  the  Aortic,  the  Esophageal,  and  the  Yena 
Caval  openings,  and  two  or  three  small  orifices  in  the 
crura  for  the  splanchnic  nerves  and  vena  azj^gos  minor, 
and  also  for  the  vena  azygos  major  if  it  does  not  pass 
through  the  aortic  opening. 

The  Aortic  and,  (Esophageal  openings  are  in  the  loops 
formed  by  the  crura,  and  the  front  or  oesophageal  one, 
which  is  also  to  the  left  side,  is  entirel}^  muscular;  but 
that  for  the  aorta  will  be  found  upon  dissection  to  become 
tendinous,  owing  to  some  deep  fibres  which  pass  trans- 
versel}^  over  the  vessel.  The  aortic  opening  is  strictly 
speaking  behind  the  diaphragm,  being  bounded  posteriori}'' 
by  the  vertebral  column. 
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The  opening  for  the  Vena  Cava  is  more  or  less  quadri- 
lateral {foramen  quadratum),  is  situated  in  the  right  divi- 
sion of  the  cordiform  tendon,  and  is  entirely  tendinous. 

Througli  the  aortic  orifice  pass  the  aorta,  the  vena  azygos 
major,  and  the  thoracic  duct ;  through  tlie  oesophageal  open- 
ing, the  oesophagus  with  the  two  pneumogastric  nerves ; 
through  the  quadrilateral  opening,  only  the  vena  cava 
inferior.  The  greater  and  lesser  splanchnic  nerves  pass 
through  a  slit  in  each  cms,  and  the  vena  azygos  minor 
(if  it  exists)  passes  through  the  left  crus.  The  gangliated 
cord  of  the  sj'mpathetic  is  continued  into  the  abdomen  from 
the  thorax  beneath  the  ligaraentum  arcuatum  internum. 

The  diaphragm  is  supplied  by  the  phrenic  nerves  from 
the  cervical  plexus,  which,  after  traversing  the  thorax, 
pierce  the  fibres  of  the  muscle  and  are  distributed  princi- 
pally on  its  under  surface. 

The  vessels  and  muscles  of  the  abdominal  cavity  are  now  to  be 
cleaned.  Around  the  aorta  and  its  branches  will  be  found  a  ciuantity 
of  tough  tissue,  which  is  the  sympathetic  nerve  giving  off  plexuses 
to  the  several  vessels.  The  greater  part  of  this  may  be  removed,  but 
the  great  splanchnic  nerves  should  be  traced  to  their  termination  in 
the  semilunar  ganglia,  situated  on  each  side  of  the  aorta  close  to  the 
diaphragm  and  closely  resembling  Ij'mphatic  glands  in  appearance ; 
and  the  gangliated  cord  of  the  sympathetic  on  each  side  of  the 
vertebrae  is  to  be  preserved.  The  vena  cava  inferior  (a  piece  of 
which  it  will  be  remembered  has  been  removed  with  the  liver)  is  to  be 
cleaned,  and  care  must  be  taken  not  to  cut  off  the  right  spermatic 
vein  on  its  anterior  surface.  The  vein  may  be  secured  in  its  proper 
position  with  a  pin  if  necessary.  The  kidneys  and  supra-renal  cap- 
sules are  to  be  dissected  out  and  the  vessels  going  to  each  defined, 
and  the  spermatic  vessels  should  be  traced  out. 

The  Abdominal  Aorta  (Fig.  108,  p.  248)  is  the  direct 
continuation  of  the  thoracic  aorta,  and  reaches  from  the 
last  dorsal  vertebra  to  the  left  side  of  the  fourth  lumbar 
vertebra,  where  it  divides  into  the  two  common  iliacs.  It 
was  covered  originally  and  quite  superficially  by  the  stomach, 
transverse  colon,  and  small  intestines,  and  was  crossed  more 
closely  (from  above  downwards)  by  the  pancreas  and  splenic 
vein  between  the  coeliac  axis  and  superior  mesenteric  artery ; 
by  the  duodenum,  immediately  below  the  mesenteric  artery; 
and  by  the  left  renal  vein.  Immediately  below  the  renal 
vein  the  spermatic  arteries  lie  in  front  of  the  aorta  for  a 
short  distance,  and  lower  down  is  the  inferior  mesenteric 
artery,  from  which  the  peritoneum  was  reflected  over  the 
aorta  to  the  bifurcation. 
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Abdominal  Aorta  and  Vena  Cava  (From  Henle). 


1.  Hepatic  veins  (cut). 

2.  Plirenic  arteries. 

3.  Vena  cava. 

4.  Cffiliac  axis  (cut). 

5.  Supra-renal  capsule. 

6.  Superior  mesenteric  artery  (cut). 

7.  Supra-renal  artery. 

8.  Renal  vein. 

9.  Renal  artery. 


10.  Left  spermatic  vessels. 

11.  Right  ureter. 

12.  Inferior  mesenteric  artery. 

13.  Right  spermatic  vein. 

14.  A  lumbar  artery. 

15.  Psoas  magnus. 

16.  Common  iliac  artery  (left). 

17.  Common  iliac  vein  (right). 
IS.  Middle  sacral  artery. 
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The  ai'teiT  lies  against  the  bodies  of  the  vertebrae  and 
the  anterior  common  ligament,  and  crosses  the  left  lumbar 
veins.  To  its  right  is  the  vena  cava,  in  close  connection 
below,  but  separated  at  the  upper  part  by  the  right  crus  of 
the  diaphragm,  and  between  the  upper  part  of  the  aorta 
and  the  right  crus  are  the  receptaculum  chyli,  with  the 
thoracic  duct,  and  the  vena  az^^gos  major.  To  its  left  is 
the  left  gangliated  cord  of  the  sympathetic.  [Its  point  of 
bifurcation  corresponds  with  a  point  a  little  below  and  to 
the  left  of  the  umbilicus.  Its  pulsations  can  be  generally 
felt  quite  easily'-,  and  it  can  be  readily  compressed  in  case 
of  oiDeration.] 

Surgery  (Fig.  109,  p.  254). — The  abdominal  aorta  has 
been  tied  immediatel}^  above  the  bifurcation  for  iliac  aneu- 
rism, but  without  success.  It  ma}^  be  reached  by  an  incision 
prolonged  above  and  below  the  umbilicus,  by  which  Sir 
Astley  Cooper  originally  tied  it,  the  peritoneum  being 
necessarily  opened  in  front,  and  again  at  the  point  of 
ligature ;  or  by  an  incision  at  the  side  similar  to  that  for 
ligature  of  the  common  iliac  artery,  but  larger,  by  which 
the  peritoneum  is  turned  forward  and  left  unopened.  Mr. 
Lane  has  proposed  to  apply  the  ligature  above  instead  of 
below  the  origin  of  the  inferior  mesenteric  artery  in  order 
to  preserve  the  anastomoses  of  that  vessel. 

The  Branches  of  the  abdominal  aorta  are — 1.  Phrenic 
or  diaphragmatic.  2.  Coeliac  axis  (dividing  into  gastric, 
hepatic,  and  splenic).  3.  Superior  mesenteric.  4.  Supra- 
renal or  capsular.  5.  Renal.  6.  Spermatic  (ovarian  in 
female).  Y.  Inferior  mesenteric.  8.  Sacra  media.  9. 
Lumbar  arteries.     10.  Common  iliacs. 

The  Phrenic  arteries  (Fig.  108,  2)  are  two  small  branches 
which  arise  close  below  the  diaphragm  and  ramify  on  its 
under  surface,  where  they  form  a  circle  and  anastomose 
with  one  another  and  with  the  internal  mammary  arterj'^, 
giving  also  a  branch  to  the  supra-renal  capsule.  The  veins 
open  into  the  vena  cava. 

The  Cceliac  Axis  (Fig.  108,  4)  is  only  half  an  inch  in 
length  and  divides  at  once  into  the  gastric,  hepatic,  and 
splenic  arteries  (v.  p.  23*7). 

The  gastric  and  splenic  veins  open  into  the  vena  portoe, 
but  the  hepatic  veins  into  the  vena  cava. 

The  Superior  Mesenteric  artery  (Fig.  108,  6)  supplies 
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all  the  small  and  half  the  large  intestine  (u.  p.  234).  Its 
vein  opens  into  the  vena  portse. 

The  Supra-renal  arteries  (Fig.  108,  7)  pass,  one  on 
each  side,  transversely  to  the  supra-renal  capsule,  the  right 
going  beneath  the  vena  cava.  In  addition  to  this  artery 
(middle  capsular)  the  capsule  is  supplied  by  a  branch  from 
the  phrenic  (superior)  and  one  from  the  renal  artery  (infe- 
rior). The  right  vein  enters  the  vena  cava,  the  left,  the 
renal  or  phrenic  vein. 

The  Renal  arteries  (Fig.  108,  9)  arising  on  each  side  of 
the  aorta  immediatel3^  below  the  capsular  arteries,  pass 
transversely  to  the  concave  border  of  the  kidney  [the  hilus 
or  hilum]  the  right  going  beneath  the  vena  cava.  The 
aorta  being  a  little  to  the  left  of  the  vertebrae  at  this  point, 
the  right  renal  artery  is  necessarily  a  little  longer  than  the 
left,  and  the  veins  are  the  reverse,  owing  to  the  position  of 
the  vena  cava  on  the  right  of  the  column.  The  renal  artery 
breaks  up  into  three  or  four  branches  just  as  it  enters  the 
kidney,  and  one  or  more  of  them  may  pass  in  front  of  the 
vein,  but  as  a  rule  the  relation  of  the  parts  at  the  hilum  of 
the  kidney  is  (1)  Vein  (2)  Artery  (3)  Ureter,^  from  before 
backwards.  The  renal  [or  emulgent]  veins  open  into  the 
vena  cava,  the  left  crossing  the  aorta. 

The  Spermatic  arteries  (Fig.  108,  10)  are  two  long 
slender  branches  which  arise  from  the  front  of  the  aorta 
about  an  inch  below  the  renal,  and  pass  downwards  to  the 
internal  abdominal  ring  and  through  the  inguinal  canal  to 
the  testes.  The  right  crosses  obliquely  over  the  vena  cava, 
and  both  rest  upon  the  external  iliac  arteries  near  Poupart's 
ligament,  and  are  close  to  the  epigastric  arteries  at  the  ring. 
In  the  female  the  spermatic  arteries  become  the  ovarian^ 
and  pass  into  the  pelvis  to  ramify  in  the  broad  ligament  of 
the  uterus  (Fig.  99,  h,  p.  232). 

The  spermatic  veAns  take  a  different  course  on  the  two 
sides,  the  left  opening  at  a  right  angle  into  the  left  renal 
vein,  and  the  right  opening  directly  into  the  vena  cava; 
which  arrangement  is  said  to  account  in  part  for  the  more 
frequent  occurrence  of  "  varicocele"  on  the  left  side.  [The 
greater  length  of  the  left  vein,  but  especially  the  existence 

'  [Artificial  memory  : — 

V.  A.  U.,  Vein,  artery,  ureter,  from  before  backwards. 

V.  A.  B.,      "         "       bronchus,  from  before  backward. 

V.  A.  N.,      "         "       nerve  (femoral),  from  within  outwards. 

D.  A.  v.,  Duct      "       vein  (liver),  from  before  backward.] 
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of  a  valve  on  the  right  side  at  the  caval  junction  and  its 
absence  on  the  left  at  the  renal  junction,  as  demonstrated  by 
Dr.  J.  H.  Briuton,  of  this  city,  are  additional  and  valuable 
explanations.] 

The  great  length  of  the  spermatic  arteries  is  accounted 
for  bj'^  the  fact  that  the  testicle  was  originally  in  the  abdo- 
men opposite  the  point  where  the  arteries  arise,  and  that 
as  the  testicles  descended  the  vessels  necessarily  became 
elongated. 

The  Inferior  Mesenteric  artery  (Fig.  108,  12)  supplies 
the  lower  half  of  tlie  large  intestine  (v.  p.  23*7)  and  its  vein 
opens  into  the  splenic  vein. 

The  Middle  Sacral  (Fig.  108,  18)  is  a  small  branch 
arising  at  the  bifurcation  of  the  aorta  and  passing  down 
into  the  pelvis  along  the  middle  of  the  sacrum.  It  anas- 
tomoses with  the  lateral  sacral  branches  of  the  iliac  arteries, 
and  its  corresponding  vein  opens  into  the  left  common  iliac 
vein. 

The  Lumbar  arteries  (Fig.  108,  14),  four  or  five  in 
number,  arise  in  a  double  row  from  the  back  of  the  aorta 
and  pass  transversel}^,  close  upon  the  vertebrae,  beneath  the 
gangliatecl  cord  of  the  sympathetic,  and  on  the  right  side 
beneath  the  vena  cava.  Only  small  portions  of  these  arte- 
ries can  be  seen  at  present,  but  when  followed  out  each  will 
be  found  to  divide  into  an  anterior  and  posterior  branch. 
Of  these,  the  anterior  runs  between  the  abdominal  muscles, 
and  the  posterior  passes  between  the  transverse  processes 
to  the  muscles  of  the  back,  giving  also  a  branch  into  the 
vertebral  canal  through  the  intervertebral  foramen,  which 
supplies  the  membranes  of  the  cord,  and  ends  in  the  body 
of  the  vertebra.    The  lumbar  veins  open  into  the  vena  cava. 

The  Common  Iliac  Arteries  (Fig.  108,  16)  are  the 
direct  continuations  of  the  abdominal  aorta,  and  extend 
from  the  left  side  of  the  fourth  lumbar  vertebra  to  the 
sacro-iliac  sjaichondrosis,  where  each  divides  into  the  ex- 
ternal and  internal  iliac  arteries.  The  right  common  iliac 
is  a  little  longer  than  the  left,  and  the  i*elations  differ  on 
the  two  sides  owing,  principally,  to  the  fact  that  the  two 
common  iliac  veins  unite  to  form  the  vena  cava  on  the  right 
side  of  the  vertebral  column.  Both  arteries  are  covered 
in  front  by  the  peritoneum,  and  are  crossed  by  the  ureter 
near  their  termination,  but  the  left  is  crossed  in  addition 
by  the  rectum  and  inferior  mesenteric  vessels.  The  left 
artery  lies  against  the  psoas  magnus,  but  the  right  ar- 
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tery  lies  upon  its  own  vein  at  the  lower  part  and  then 
crosses  the  vein  of  the  opposite  side.  The  left  common 
iliac  vein  will  be  seen  to  lie  to  the  inner  side  of  its  own 
artery,  and  then  to  pass  beneath  the  right  artery  to  reach 
the  vena  cava,  whilst  the  right  vein  is  at  first  behind  and 
then  to  the  outer  side  of  the  right  artery  u.ntil  it  unites 
with  the  left.  Thus  the  right  common  iliac  artery  crosses 
both  the  veins.  [The  relation  of  all  the  iliac  arteries  and 
veins  can  be  best  remembered  thus :  each  iliac  artery  lies 
external  to  its  vein,  except  the  right  common  iliac,  which 
lies  in  front  of  both  common  iliac  veins.] 

The  only  branches  from  the  trunks  of  the  vessels  are 
small  twigs  to  the  iliacus  muscle  and  to  the  ureter. 

The  Vena  Cava  Inferior  (Fig.  108,  3,  p.  248)  lies  to  the 
right  of  the  aorta  and  in  close  relation  to  it  except  at  the 
upper  part.  It  is  formed  by  the  junction  of  the  two  common 
iliac  veins  on  the  right  of  the  fifth  lumbar  vertebra,  and  lies 
on  the  right  of  the  vertebral  column  as  high  as  the  liver ; 
there  it  passes  forwards  to  enter  the  posterior  border  of  that 
gland,  through  which  it  reaches  the  quadrilateral  opening 
in  the  diaphragm.  It  receives  the  lumbar,  right  spermatic, 
renal,  right  supra-renal,  and  phrenic  veins,  and  as  it  passes 
through  the  liver  the  large  hepatic  veins  open  into  it ;  and 
thus  the  whole  of  the  blood  of  the  abdomen  and  lower 
extremities  is  I'eturned  to  the  heart. 

The  External  Iliac  Artery  (Fig.  108,  11)  reaches 
from  the  point  of  bifurcation  of  the  common  iliac  to  Pou- 
part's  ligament,  where  it  becomes  the  femoral.  [Its  line 
is  from  the  umbilicus  to  the  middle  of  Poupart's  liga- 
ment.] It  passes  along  the  brim  of  the  true  pelvis  and  is 
bound  down  to  the  psoas  muscle,  on  the  outer  side,  by  a 
process  of  fascia  which  includes  Iboth  it  and  the  vein  and 
must  be  removed  in  order  to  expose  them.  The  crural 
branch  of  the  genito-crural  nerve  lies  close  to  the  outer 
side  of  the  artery,  and  the  spermatic  vessels  lie  upon  it 
near  Poupart's  ligament.  The  vein  lies  to  the  inner  side 
of  the  artery  in  the  whole  of  its  course  upon  the  left  side, 
but  is  beneatli  its  upper  part  on  the  right  side.  Close  to 
Poupart's  ligament  one  of  the  branches  of  the  vein  (circum- 
flexa  ilii)  will  be  seen  to  cross  the  artery,  and  just  above  it 
the  vas  deferens  hooks  round  the  epigastric  artery  and 
descends  into  the  pelvis  to  the  inner  side  of  the  external 
iliac  artei'y.  [On  relaxing  the  abdominal  walls  the  pulsa- 
tions of  the  artery  can  be  felt,  and  it  can  be  readily  com- 
pressed just  above  Poupart's  ligament.] 
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Branches. — The  [deep]  epigastric  and  [the]  circumflexa 
ilii  arteries  are  given  off  just  above  Poupart's  ligament. 

The  Epigastric  artery  passes  upwards  immediately  out- 
side the  peritoneum  and  enters  the  rectus  muscle  at  its 
posterior  aspect,  to  which  it  has  been  already  traced  (p. 
139).  [Its  line  is  from  the  umbilicus  to  the  middle  of  Pou- 
part's ligament.]  The  branches  of  the  epigastric  arejjubic 
to  the  back  of  the  pubes,  cremasteric  to  the  cord,  and  mus- 
cular. An  abnormal  branch  of  large  size  is  frequently 
found  coming  off  from  the  epigastric  close  to  its  origin, 
and  descending  into  the  pelvis  ;  this  is  the  obturator  artery, 
and  its  important  relations  to  femoral  hernia  have  been 
already  described  (p.  147). 

The  Circumflex  Ilii  artery  takes  a  course  outwards 
along  Poupart's  ligament,  and  is  at  first  immediately  out- 
side the  peritoneum.  It  soon,  however,  pierces  the  trans- 
versalis,  and  a  branch  of  it  serves  as  the  guide  between  that 
muscle  and  the  internal  oblique.  The  artery  runs  along 
the  crest  of  the  ilium  between  the  muscles,  and  anastomoses 
with  the  ilio-lumbar  branch  of  the  internal  iliac  and  with 
the  last  lumbar  artery.  The  vein  has  been  seen  to  cross 
the  external  iliac  artery  close  to  Poupart's  ligament  to 
open  into  the  external  iliac  vein. 

Surgery — The  operations  of  tying  the  iliac  arteries 
cannot  be  conveniently  practised  on  the  subject,  as  the 
muscles  of  the  abdomen  would  be  necessarily  damaged. 
The  following  is  the  usual  mode  of  proceeding : — 

To  tie  the  External  Iliac  artery,  a  lunated  incision  three 
and  a  half  inches  long  is  to  be  made  about  an  inch  above 
and  parallel  to  Poupart's  ligament  (Fig.  109,  a).  The  ten- 
don of  the  external  oblique  and  the  fleshy  fibres  of  the 
internal  oblique  and  transversalis  muscles  are  to  be  divided 
in  the  same  direction  and  to  the  same  extent,  and  it  is 
usual  to  divide  the  transversalis  on  a  director  to  avoid  the 
possibility  of  injuring  the  peritoneum.  Care  must  also  be 
taken  not  to  divide  the  epigastric  artery.  The  fascia  trans- 
versalis, now  exposed,  is  to  be  divided  on  a  director,  and 
the  peritoneum  is  then  to  be  carefully  stripped  up  from  the 
iliac  fossa  and  turned  forward  with  the  viscera,  the  ureter 
and  spermatic  vessels  generally  adhering  to  the  membrane 
and  being  therefore  drawn  out  of  the  way.  The  finger  can 
now  reach  the  inner  border  of  the  psoas,  at  which  the  artery 
can  be  felt,  but  the  sheath  must  be  carefully  opened  before 
22 
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Fig.  109. 


the  needle  can  be  passed  between  the  vein  and  the  artery. 

The  vessel  should  be  tied  as  nearly  as  possible  midway 

between  the  origins  of 
the  internal  iliac  and 
epigastric  arteries. 

The  Internal  and 
Common  Iliac  arteries 
may  be  tied  through  a 
similar  incision  pro- 
longed to  a  length  of 
about  five  inches  (Fig. 
109,  6),  or  by  one  of 
similar  length  placed 
so  that  its  centre  is 
opposite  the  anterior 
superior  iliac  spine. 
The  steps  of  the  pro- 
ceeding are  the  same 
as  those  for  tying  the 
external  iliac,  but  the 
operations  are  more 
arduous  owing  to  the 
greater  depth  of  the 
arteries  and  the  con- 
sequent difficulty  in 
reaching  them. 

The  Kidney  (Fig. 
105,  14,  p.  241)  maj^  be 
roughly  said  to  lie  be- 
tween the  last  rib  and 


(From  Fei'gusson's  "Surgery  ") 

a.  Line  of  incision  for  tying  the  external  iliac 

artery. 

b.  Line  of  incision  for  tying  tlie  common  iliac 

artery  [and  the  aorta]. 

c.  Sir  Astley  Cooper's  incision  for  tying  the  ab- 

dominal aorta. 


the  crest  of  the  ilium. 
It  generally,  however,  reaches  as  high  as  the  eleventh  rib, 
and  therefore  lies  on  a  small  portion  of  the  diaphragm  and 
on  the  quadratus  lumborum  muscle,  but  the  right  kidney  is 
always  a  little  lower  than  the  left  [as  the  liver  pushes  it 
down].  The  upper  extremities  of  the  organs  are  nearer 
the  spine  than  the  lower,  and  upon  them  are  fixed  the 
supra-renal  capsules.  It  will  be  remembered  that  in  front 
of  the  kidney  was  the  peritoneum,  with  the  ascending 
colon  on  the  right,  and  the  descending  colon  on  the  left 
side.  The  outer  border  of  the  kidney  is  convex,  the 
inner  [the  hilus  or  hilum],  concave,  and  the  A'cssels  enter- 
ing at  this  border  are  the  renal  vein,  renal  artery,  and  ureter, 
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■which  lie  in  tliat  rehatlon  to  one  another  from  before  back- 
wards. 

The  Ureter  {F'\g.  108,  1 1,  p.  248)  should  be  traced  out,  and 
will  be  seen  to  lie  over  the  psoas  muscle,  to  pass  beneath 
the  spermatic  vessels,  and,  having  crossed  the  common 
or  external  iliac  arterj^,  to  disappear  in  the  pelvis,  where 
it  will  be  afterwards  traced  to  the  bladder. 

The  Supra-renal  Capsule  (Fig.  108,  5)  is  a  small  tri- 
angular 3'ellow  body,  somewhat  resembling  a  cocked-hat, 
placed  immediately  above  each  kidney  and  lying  against 
the  crus  of  the  diaphragm.  The  vessels  to  it  should  be 
traced  out,  and  one  kidney  and  capsule  are  then  to  be 
removed  and  put  aside  with  the  viscera  for  after-exami- 
nation. 

The  kidney  being  removed  or  turned  out  of  the  way,  the  psoas  and 
quadratus  lumborum  muscles  are  to  be  cleaned,  and  all  nerves  pass- 
ing out  of  them  are  to  be  carefully  preserved. 

Fascia  of  the  quadratus  lumborum. — The  anterior  lamella 
of  the  fascia  lumborum,  which  forms  part  of  the  origin 
of  the  transversalis  abdominis  muscle  (v.  p.  128),  will  be 
found  to  lie  in  front  of  the  quadratus  muscle ;  what  has 
been  described  as  the  ligamentum  arcuatum  externum  of 
the  diaphragm  being  merel}'  the  border  of  this,  artificially 
isolated. 

The  fascia  over  the  psoas  is  a  distinct  structure,  al- 
though connected  partiall^"^  with  the  fascia  of  the  quad- 
ratus. It  is  continuous  [below]  with  the  iliac  fascia  in 
the  pelvis,  and  passes  [upwards]  over  the  psoas,  to  be 
attached  to  the  lower  edge  of  the  ligamentum  arcuatum 
internum  of  the  diaphragm,  and  to  the  sides  of  the  bodies 
of  the  vertebrae  from  which  the  muscle  takes  its  origin. 
It  is  owing  to  this  fascia  that  "psoas  abscess,"  the  re- 
sult of  diseased  spine,  is  conducted  along  the  psoas  mus- 
cle to  the  inner  side  of  the  thigh. 

The  Iliac  Fascia  covers  the  iliacus  internus  muscle  and 
is  continuous  with  the  fascia  over  the  psoas  magnus,  be- 
ing strengthened  at  the  lower  part  by  an  expansion  from 
the  psoas  parvus  when  that  muscle  is  present.  The  iliac 
fascia  should  be  traced  to  Poupart's  ligament,  beneath 
which  it  passes  to  unite  with  the  fascia  transversalis  in 
forming  the  sheath  of  the  femoral  vessels  [the  fascia  trans- 
versalis forming  the  anterior  half,  the  fascia  iliaca  the 
posterior  half  of  the  sheath]  (v.  p.  144). 
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The  Psoas  Magnus  muscle  (Fig.  110,  6,  p.  258)  arises 
from  the  sides  of  the  bodies  and  roots  of  the  transverse 
processes  of  the  last  dorsal  and  all  the  lumbar  vertebrae, 
and  from  their  intervertebral  substances.  A  series  of  ten- 
dinous arches  from  which  muscular  fibres  arise,  connected 
with  the  intervertebral  substance  and  upper  border  of  each 
vertebra,  will  be  seen  to  spring  across  the  hollow  in  the 
side  of  the  body  to  become  attached  to  the  lower  border 
of  the  same  vertebra  and  to  the  next  intervertebral  sub- 
stance ;  and  thus  the  lumbar  vessels  are  protected,  from 
injury.  The  muscle  passes  along  the  border  of  the  true 
pelvis  in  close  relation  to  the  liac  vessels,  and  disappears 
beneath  Poupart's  ligament  to  be  inserted  into  the  back  of 
the  lesser  trochanter  of  the  femur. 

The  Psoas  Parvus  (Fig.  110,  4)  is  ,a  small  muscle 
occasionally  found  upon  the  front  of  the  psoas  magnus. 
It  arises  from  the  bodies  of  the  last  dorsal  and  first  lumbar 
vertebrge,  and  ends  in  a  long  tendon  which  is  inserted  into 
the  ilio-pectineal  eminence  and  part  of  the  ilio-pectineal 
line,  giving  an  expansion  to  the  iliac  fascia. 

The  Iliaeus  Internus  (Fig.  110,  8)  lies  in  the  iliac 
fossa,  from  the  greater  part  of  which  it  arises^  as  well  as 
from  the  ilio-lumbar  ligament  and  the  base  of  the  sacrum. 
A  few  fibres  also  are  attached  to  the  capsular  ligament  of 
the  hip-joint.  The  iliaeus  is  united  with  the  psoas  at  its 
insertion  into  [the  lesser  trochanter  of]  the  femur. 

The  psoas  and  the  iliaeus  are  flexors  and  rotators  out- 
wards of  the  thigh,  but  taking  their  fixed  point  below  are 
flexors  of  the  trunk  upon  the  thigh.  This  is  seen  in  dis- 
location of  the  femur  downwards  into  the  thyroid  fora- 
men, when  the  body  is  always  bowed  forwards  owing  to 
the  stretching  of  the  muscles.  [In  fractures  of  the  femur 
they  assist  strongly  in  external  rotation  of  the  fragment 
to  which  they  are  attached  (hence  the  characteristic  posi- 
tion of  the  foot  in  fractures  of  the  neck),  and  if  the  fracture 
be  below  their  insertion  they  also  flex  the  upper  fragment.] 
The  psoas  is  supplied  by  the  lumbar  nerves;  the  iliaeus  by 
the  anterior  crural  nerve. 

The  Quadratus  Lumborum  (Fig.  110,  5)  is  the  short 
muscle  filling  the  space  between  the  last  rib  and  the  crista 
ilii.  It  has  its  origin  below,  from  the  posterior  portion  of 
the  inner  lip  of  the  crest  of  the  ilium  and  from  the  adja- 
cent ilio-lumbar  ligament ;  and  ascends  to  be  inserted  into 
the  lower  border  of  the  last  rib,  and  by  three  or  four  slips 
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into  the  tips  of  the  transverse  processes  of  the  lumbar 
vertebra.  It  is  sometimes  described  as  consisting  of  two 
distinct  parts. 

Twelfth  dorsal  nerne  (Fig.  110,  3). — Crossing  tlie  quad- 
ratus,  and  immediately  below  the  ligamentum  arcuatum 
externum  will  be  found  a  large  nerve,  the  twelfth  dorsal, 
which  will  be  seen  to  disappear  through  the  transversalis 
muscle,  and  must  not  be  confounded  with  the  branches  of 
the  lumbar  plexus. 

The  Lumbar  Plexus  (Fig.  110). — At  the  outer  border 
of  the  psoas  and  about  midway  between  the  last  rib  and 
the  crest  of  the  ilium  will  be  found  two  small  nerves  (often 
united),  crossing  the  quadratus  obliquely  and  piercing  the 
abdominal  muscles  immediately  above  the  crest,  and  gene- 
rall}'  close  together.  These  are  the  ilio-hypogastric  (7) 
and  ilio-inguinal  (9)  nerves,  and  their  size  varies  conside- 
rably in  different  subjects,  one  being  often  larger  than  the 
other,  or  there  being  one  trunk  onlj^,  which  subdivides  in 
the  abdominal  wall.  The  after-course  of  the  nerves  has 
been  given  in  the  dissection  of  the  abdominal  wall,  the 
ilio-h3'pogastric  being  distributed  to  the  skin  of  the  lower 
part  of  the  abdomen,  and  the  ilio-inguinal  emerging  from 
the  external  abdominal  ring  to  supply  the  scrotum. 

The  Genito-crural  nerve  (11)  appears  on  the  front  of  the 
psoas  at  its  upper  part  and  is  of  small  size.  It  descends 
on  the  muscle,  and  divides  into  a  genital  (29)  branch 
which  accompanies  the  spermatic  cord  through  the  ingui- 
nal canal  to  the  cremaster,  and  a  crural  (27)  branch  which 
runs  under  Poupart's  ligament  to  the  outer  side  of  the  ex- 
ternal iliac  artery,  and  is  lost  in  the  skin  of  the  thigh. 

The  External  cutaneous  nei^ve  (15)  appears  at  the  outer 
border  of  the  psoas  just  below  the  level  of  the  crista  ilii. 
It  crosses  obliquely  to  the  anterior  superior  spinous  pro- 
cess, close  to  which  it  passes  under  Poupart's  ligament  to 
the  outer  side  of  the  thigh.  (This  frequently  comes  from 
the  anterior  crural  nerve  and  is  nearly  transverse  in  its 
direction.) 

The  Anterior  crural  (23)  is  the  large  nerve  lying  close 
to  the  outer  border  of  the  psoas  at  its  lower  part,  and  im- 
bedded in  the  iliacus.  It  passes  under  Poupai't's  ligament 
into  the  thigh  [where  it  has  been  dissected],  but  in  the 
abdomen  gives  branches  to  the  iliacus  internus  muscle. 

The  Obturator  nerve  (25)  will  be  better  dissected  with 
the  pelvis,  but  if  desired  may  be  seen  )  assing  below  the 
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brim  of  the  true  pelvis  to  disappear  through  the  upper  part 
of  the  [obturator  or]  thyroid  foramen. 

Fig.  110. 


Lu"«B\R  Plfxos  (fiom 
Right    gangliated    cord    of    sympa- 
thetic. 
Abdominal  aorta. 
3.  Last  dorsal  nerves. 
Psoas  parvus. 
Quadratus  lumhorum. 
Psoas  magnus. 
7.  Ilio-hypogastric  nerves. 
Uiacus  internus. 
9.  Ilio-inguinal  nerve. 
Lumbo-sacral  nerve. 
11.  Genito-crural  nerves. 
Gluteal  nerve. 


Hiischfeld  and  Leveille) 

13.  Iliac  branchof  ilio-hypogastric  nerve. 

14.  Sacral  plexus. 

15.  15,  15.  External  cutaneons  nerves. 
17.  Transversalis  abdominis. 

19.  Obliquus  internus. 

21.  Obliquus  externus. 

23,  23.  Anterior  crural  nerve. 

2."),  2.9.  Obturator  nerves. 

27,  27.  Crural    branch   of   genito-crural 

nerve. 
29   Genital  branch  of  genito-crural  nerve. 
31.  External  iliac  artery. 
33.  External  abdominal  ring. 


An  Accessory  Obturator  nerve  is  occasionally  found 
arising  with  the  obturator  nerve,  which  is  then  diminished 
in  size.     The  accessory  nerve  passes   beneath    the  psoas 
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over  the  brim  of  the  pelvis,  and  joins  the  obturator  nerve 
on  the  inner  side  of  the  thigh. 

The  psoas  should  be  carefully  removed  piecemeal  on  one  side,  in 
order  to  dissect  the  lumbar  nerves  to  their  origins,  and  to  trace  out 
the  plexus  completely. 

The  Lumbar  plexus  will  now  be  seen  to  be  formed  by 
the  1st,  2d,  3d,  and  part  of  the  4th  lumbar  nerves,  with 
a  branch  from  the  12th  dorsal,  the  remainder  of  the  4th 
joining  with  the  5th  to  form  the  lumbo-sacral  cord.  The 
several  nervous  trunks  unite  more  or  less,  and  from  them 
the  nerves  are  given  off  thus:  from  the  1st  the  ilio-hypo- 
gastric  and  ilio-inguinal  nerves ;  from  the  1st  and  2d  the 
genito-crural  nerve ;  from  the  2d  and  3d  the  external  cuta- 
neous nerve ;  from  the  2d,  3d,  and  4th  the  anterior  crural 
nerve ;  from  the  3d  and  4th  the  obturator  nerve.  Thus 
it  will  be  seen  that  the  origins  of  the  nerves  are  very  simple, 
a  nerve  being  added  or  subtracted  in  regular  sequence,  as 
follows : — 

/■  1     .  .  Ilio-hypogastric  and  ilio-inguinal. 

1  12.   .  Genito-crural. 

Lumbar  nerves   \     2  3.  External  cutaneous. 

/     2  3  4  Anterior  crural. 

^        3  4  Obturator. 

Sympathetic  Nerve  (Fig,  105,  p.  241). — On  each  side 
of  the  aorta  and  close  to  the  crura  of  the  diaphragm  will 
be  seen  an  irregular  mass  of  a  somewhat  crescentic  form 
called  the  semilunar  ganglion,  and  into  it  the  great 
splanchnic  nerve  from  the  thoracic  ganglia  may  be  traced. 

The  Solar  plexus  is  formed  by  fibres  crossing  from  one 
semilunar  ganglion  to  the  other,  and  receives  a  branch 
from  the  right  pneumogastric.  Its  continuation,  the 
aortic  plexus,  will  have  been  more  or  less  seen  in  clean- 
ing the  aorta,  and  so  also  the  secondary  plexuses  derived 
from  it  and  distributed  upon  the  several  branches,  viz., 
the  phrenic  plexus,  gastric  plexus,  hepatic  plexus,  splenic 
plexus,  superior  mesenteric  plexus,  supra-renal  plexus, 
renal  jDlexus,  spermatic  plexus,  and  inferior  mesenteric 
plexus.  In  addition  to  the  great  splanchnic  nerve,  the 
lesser  splanchnic  nerve  may,  in  a  favorable  subject  be 
traced  into  the  coeliac  [solar]  plexus,  and  the  third  or  least 
splanchnic  nerve  into  the  renal  plexus. 

The  Gangliated  Cord  of  the  sympathetic  (Fig.  110,  i) 
will  be  found  on  each  side  of  the  spinal  column  and  behind 
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the  vena  cava  upon  the  right  side.  A  ganglion  is  situated 
opposite  each  vertebra,  and  branches  of  communication 
may  be  traced  to  the  several  lumbar  nerves  and  to  the 
neighboring  plexuses. 

Some  [lumbar]  lymphatic  glands  may  also  be  found  by 
the  side  of  the  aorta  at  the  lower  part,  which  receive  the 
lymphatics  from  the  testis  and  are  therefore  affected  in  ma- 
lignant disease  of  that  organ. 

The  Vena  Azygos  Major  may  be  seen  lying  close  to 
the  right  side  of  the  aorta  and  communicating  with  one  or 
more  of  the  lumbar  veins.  It  passes  through  the  aortic 
opening. 

The  Vena  Azygos  Minor  (if  it  exists)  may  be  seen  to 
commence  in  the  left  lumbar  veins,  and  to  pass  through 
the  left  crus  of  the  diaphragm. 

Reeeptaculum  Chyli. — By  detaching  the  right  crus 
of  the  diaphragm  from  the  vertebra?,  the  i^eceptaculum 
chyli,  an  irregular  tube  about  two  inches  long  will  be  seen 
Ijang  to  the  right  side  of  the  aorta,  opposite  the  second 
lumbar  vertebra.  It  receives  the  lymphatics  and  lacteals 
of  the  abdomen,  and  is  continued  upwards  as  the  thoracic 
duct. 

YlSCERA  OF  THE  AbDOMEN. 

The  stomach  and  intestines  should  be  cleaned  by  allowing  a  stream 
of  water  to  pass  through  them  ;  and  the  stomach,  as  well  as  a  piece 
of  small  and  large  intestine,  should  be  moderately  distended  with  air 
by  means  of  a  blowpipe. 

[In  entering  on  the  study  of  the  hollow  viscera,  it  is  well 
to  assist  the  memory  by  establishing  a  general  Rule  as  to 
the  number  of  coats  which  make  up  their  walls.  This  is 
best  epitomized  as  follows :  The  w^alls  of  all  the  hollow 
viscera  including  also  the  heart,  arteries,  and  veins,  and 
the  various  glandular  ducts,  as  well  as  the  gastro-intesti- 
nal  tract,  the  uterus,  the  bladder,  and  the  urethra,  are  made 
up  of  three  coats,  viz  : — 

1.  External,  usually  serous  or  areolar. 

2.  Middle,  invariably  muscular,  and  involuntary  (and 
often  elastic  also). 

3.  Internal,  usually  mucous  or  serous. 

These  are  bound  together  by  a  more  or  less  developed 
areolar  tissue  which  is  in  many  cases  enumerated  as  a  dis- 
tinct coat.] 
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The  Stomach  (Fig.  Ill)  presents  ale^erand  a  greater 
curvature  at  its  upper  and  lower  borders,  and  a  greater 
and  lesser  end.     The  great  end  is  the  dilatation  on  the  left 


Fig.  111. 


Vertical  and  Longitudinal  Section  of 

1.  CEsophagus. 

2.  Cardiac  orifice  of  the  stomach. 

3.  Great  end  of  the  stomach. 

4.  Lesser  or  pyloric  end. 

5.  Lesser  curve. 

6.  Greater  curve. 

7.  Dilatation  at  the  lesser  end  of  the  sto- 

mach, the  antrum  of  the  pylorus. 

8.  Eugse  of  the  stomach  formed  by  the 

mucous  membrane  ;  their  longitu- 
dinal direction  is  shown. 

9.  Pylorus. 


THE  Stomach  and  Duodenum  (from  Wilson). 

10.  Ascending  portion  of  the  duodenum. 

11.  Descending  portion. 

12.  Pancreatic  duct  and  ductus  commu- 

nis choledochus  close  to  their  ter- 
mination. 

13.  Papilla  upon  which  the  ducts  open. 

14.  Transverse  portion  of  duodenum. 

15.  Commencement  of  jejunum.     In  the 

interior  of  the  duodenum  and  je- 
junum, the  valvulse  conniventes 
are  seen. 


side  of  the  body  near  the  entrance  of  the  oesophagus,  and 
is  called  the  cardiac  or  splenic  end,  or  is  sometimes  known 
as  the  fundus.  The  small  end  terminates  in  the  duodenum 
and  is  called  the  pyloric  end,  the  junction  of  the  two  viscera 
being  marked  by  a  thickened  band  of  fibres  which  can  be 
both  seen  and  felt,  and  is  called  the  pylorus. 

The  coats  of  the  stomach  are  four — peritoneal,  muscu- 
lar (comprising  longitudinal,  circular,  and  oblique  fibres), 
areolar  and  mucous. 

On  laying  open  the  stomach  along  its  lesser  curvature, 
the  mucous  membrane  will  be  seen  to  be  arranged  in  lonsi- 
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tiidinal  folds  or  ridges  called  7-ugse,  which  disappear  when 
the  viscus  is  distended  and  are  more  evident  in  the  child 
than  in  the  adult.    By  inverting  the  pyloric  end  the  pylorus 


Fig.  112. 


Fig.  113. 


Fig.  114. 


w\^ 


Fig  112. — Portion  op  the  Muoocs  Membrane  of  the  Stomach,  mag- 
nified 75  times  (from  Wilson). 
The  trifld  or  quadrifid  division  of  a  small  artery  is  seen  at  tlie  bottom  of  each  alve- 
olus, and  in  the  depressions  between  the  divisions  of  the  artery,  the  apertures  of  the 
gastric  follicles  ;  two,  three,  or  four  in  each  depression. 

Fig.   ll.i. — PERPE.NDICnLAR    SECTION  OF  THE   StOMACH   IN  THE   PYLORIC 

Region  ;  showing  its  coats  and  the  gastric  glands ;  from  the  pig 
(from  Wilsoa,  after  Koliiker). 

a.  Gastric  glands.  d.  Transverse    fibres   of   the    mu.scular 

b.  Muscular  layer  of  the  mucous  mem-  coat. 

braue.  e.  Longitudinal  fibres  of  the  muscular 

e.  Submucous  coat,  in  which  a  vessel  coat. 

has  been  divided.  /.  Serous  coat. 

Fig.  114. — A  TcBULAR  Gastric  Gland  (from  Wilson,  after  Koliiker.) 

1.  Columnar  epithelium   occupying  its        2.  Flexuous  and  twisted  deeper  portion, 

upper  third.  ,  filled  with  nucleated  cells. 

3.  One  of  the  nucleated  cells. 

or  pyloric  valve  wil  be  seen  to  consist  of  a  set  of  strong 
circular  fibres,  surrounding  the  intestine  and  acting  as  a 
sphincter  muscle. 

3Iinute  Anatomy. — The    mucous   membrane   is  divided 
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into  a  series  of  shallow  cavities  more  or  less  hexagonal  in 
form  (stomach  cells),  at  the  bottom  of  which  two  or  more 
tubes  (stomach  tubes)  open.  These  latter  secrete  the  gas- 
tric juice  and  are  imbedded  in  the  submucous  areolar  layer. 
The  epithelium  is  columnar. 

The  Small  Intestines  extend  from  the  pylorus  to  the 
ileo-ccecal  valve,  averaging  twenty  feet  in  length,  and  have 
certain  general  characteristics  in  common  ;  thus,  the}^  are 
of  a  uniform  calibre  throughout,  and  their  external  sur- 
face is  smooth  and  regular.  The^'  haA^e  four  coats,  viz  : 
peritoneal,  muscular  (longitudinal  and  circular),  areolar, 
and  mucous.  The  peritoneal  coat  is  not  found  throughout, 
thus  the  first  part  of  the  duodenum  is  completely  invested 
except  where  the  vessels  enter,  the  second  part  only  in 
front,  and  the  third  part  not  at  all ;  the  jejunum  and  ileum 
are  completely  covered  by  peritoneum.  The  longitudinal 
muscular  fibres  are  external,  and  the  circular  internal,'  and 
they  are  both  complete  and  continuous  layers.  The  mucous 
membrane  has  the  following  characteristics  throughout — 
valvulse  conniventes,  villi,  Lieberkiihn's  follicles,  solitary 
glands,  and  a  columnar  epithelium  ;  but  the  duodenum  and 
ileum  have  certain  special  structures  in  addition. 

The  Duodenum  (Fig.  Ill)  should  be  laid  open  along 
its  free  border,  in  order  to  see  the  opening  of  the  bile  and 
pancreatic  ducts,  which  is  marked  by  a  papilla  situated  at 
the  back  of  the  vertical  portion  of  the  intestine,  and  about 
or  below  its  middle.  A  probe  should  be  passed  into  the 
orifice  and  along  the  pancreatic  duct.  The  duodenum  is 
from  eight  to  ten  inches  long,  and  has  a  special  structure 
(Brunner's  glands)  in  addition  to  the  ordinary  characteris- 
tics of  the  small  intestine. 

Valvulse  conniventes  are  transverse  folds  of  mucous 
membrane,  which  will  be  seen  to  commence  a  little  beyond 
the  pylorus,  and  to  increase  in  size  at  the  lower  ]3art  of  the 
duodenum. 

Villi  (Fig.  115,  i)  are  minute  projections  from  the  sur- 
face of  the  mucous  membrane,  each  containing  a  little 
capillary  loop  and  a  lacteal  vessel,  and  being  covered  with 
columnar  epithelium.  They  may  be  best  seen  by  floating 
a  piece  of  intestine  in  water  [when  their  velvety  appearance 
is  easily  seen]. 

'  Au  artificial  aid  to  the  remembrance  of  this  fact  is  afforded  by 
noting  that  10ngitndinal=0uter,  and  clrcular=lnner  layer. 
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Fig.  115. 


Lieberkuhn^s  follicles  (Fig.  115,  2)  are  minute  tubes 
which  are  placed  between  the  villi ;  they  dip  into  the 
submucous  areolar  tissue,  and  are  lined  with  columnar 
epithelium. 

Solitary  glands  (Figs,  lit,  and  120) 
are  minute  white  [round]  bodies  con- 
sisting of  closed  vesicles  containing 
milky  fluid  and  covered  with  villi. 
[They  are  well  seen  in  subjects  dying 
of  dysentery,  typhoid  fever,  etc., 
when  they  are  enlarged  and  often 
ulcerated.  They  are  probably  con- 
nected with  the  Ij^mphatic  system.] 

Brunne7'''s  glands^  peculiar  to  the 
duodenum,  are  small  lobulated  glands 
situated  in  the  submucous  areolar 
tissue  and  having  small  ducts  which 
open  into  the  intestine.  To  see  these 
it  is  necessary  to  pin  out  a  piece  of 
duodenum  with  the  mucous  mem- 
brane downwards,  and  then  carefully 
to  dissect  away  the  muscular  coat. 

The  jejunum  and  ileum  (except  a  few 
inches  to  be  left  attached  to  the  caecum) 
should  be  laid  open  along  the  line  of  attach- 
ment of  the  mesentery,  so  as  to  avoid 
damaging  Peyer's  patches  which  are  on  the 
free  border. 


Section  of  the  Lower  Part 
OP  Ileum  of  the  Calf, 

THKOUGH  A  PEYER'S  GLAND 

(from  Wilson,  after  Kdl- 
liker). 

1.  ViUi. 

2.  Tubular  glands   or  Lie- 

berkuhn's  follicles. 

3.  Muscular  sti-atum  of  the 

mucous  membrane. 

4.  Sacculi  of  Peyer's  gland. 

5.  Deep  portion  of  the  sub- 

mucous coat. 

6.  Circular    layer    of    the 

muscular  coat. 

7.  Longitudinallayer  of  the 

muscular  coat. 

8.  Serous  coat. 


The  Jejunum  includes  about  two- 
fifths  of  the  remaining  small  intestine, 
and  is  remarkable  for  the  large  size 
of  the  valvule  conniventes  and  the 
number  of  solitary  glands,  but  has  no 
special  characteristic. 

In  the  Ileum  the  valvulse  conni- 
ventes will  be  found  to  diminish 
rapidly  in  size  and  to  be  wanting  at 
the  lower  part. 
Peyer^s  patches  (Figs.  115,  4,  and  116),  the  special  cha- 
racteristic of  this  part  of  the  intestine,  vary  very  much  in 
size  and  are  occasionally  invisible.  They  will  be  recognized 
by  their  dotted  appearance  and  by  being  of  a  lighter  color 
than  the  rest  of  the  intestine,  and  are  always  found  on  the 
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part  of  the  intestine  farthest  from  the  attachment  of  the 
mesenter3'.    [They  are  usually  oval,  with  the  long  diameter 

[Fis.  116.  Fis.  117. 


Fig.  116. — Enlarged  View  of  a  Part  of  a  Patch  of  Petkr's  Glands.     (Boehm). 


It  shows  the  different  forms  of  the  in- 
dividual  vesicles,  the  zone  of  fora- 
mina belonging  to  Lieberkiihn's 
follicles  around  each,  the  mouths 
of  other  of  those  follicles  and 
numerous  villi  situated  between 


the  vesicles,  not  upon  them,  and 
lastly,  the  surrounding  darlier  part 
of  the  mucous  membrane  beset 
merely  with  villi  and  follicles 
(from  Sharpey  &  Quain). 


Fig.  117. — Solitary  Gland  of  the  Small  Intestine  Magnified.    (Boehm). 
The  surface  is  beset  with  villi,  the  mouths  are    also    seen    (from   Sharpey   & 

of  numerous  crypts  of  Lieberkuhn  Quain)]. 

in  the  axis  of  the  bowel,  an  important  fact  in  the  diagnosis 
of  typhoid  fever.]  Each  patch  is  formed  of  a  collection  of 
the  solitary  glands,  and  may  be  as  long  as  a  couple  of 
inches.  Peyer's  glands  will  be  found  strongly  marked,  and 
sometimes  ulcerated  in  subjects  which  have  died  of  typhoid 
fever. 

The  Large  Intestine  (Fig.  102,  p.  236)  is  between  five 
and  six  feet  in  length,  and  is  remarkable  for  the  pouched  ap- 
pearance consequent  upon  its  longitudinal  muscular  fibres 
being  shorther  than  the  intestine  itself.  These  longitudinal 
fibres  are  arranged  in  three  distinct  bands,  two  of  which  can 
be  seen  through  the  peritoneum,  and  the  third  between  the 
layers  of  the  meso-colon.  (In  the  rectum,  which  is  not 
pouched,  these  fibres  spread  over  the  whole  gut  as  in  the 
23 
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Fiff.  118. 


small  intestine.)  The  appendices  ep)iploio.se  are  small  pro- 
cesses containing  fat  attached  along  the  free  border  of  the 
intestine,  which  will  be  found  to  vary  considerably  in  size 
in  different  subjects. 

The  Csecum  (Fig-  118,  i)  (caput  caecum  coli)  is  dis- 
tinguished by  its  rounded  shape  and  by  the  opening  of  the 
ileum  into  it.  It  has  attached  to  its  lower  and  back  part 
the  appendix  vermiformis,  which  is  a  little  tubular  pro- 
longation terminating  in  a  blind  extremity. 

The  csecum  witli  a  few  inclies  of  small  and  large  intestine  should 
be  detached,  and  the  large  intestine  turned  inside  out  to  see  the  ileo- 
cecal valve.  After  this  has  been  done  and  the  intestine  reinverted 
[the  two  ends  should  be  alternately  inflated  to  see  the  action  of  the 
valve,  and]  the  cut  ends  may  be  tied  and  the  piece  inflated  and  dried, 
that  the  valve  may  be  again  examined  in  the  dry  condition. 

The  Ileo-csecal  valve  (Fig- 118, 
5)  is  formed  by  a  prolongation  of 
a  piece  of  ileum  through  the  wall 
of  the  csecum,  to  which  it  is  firmly 
attached;  and  being  stretched 
from  side  to  side,  the  small  intes- 
tine forms  two  folds  which  pro- 
ject into  the  cEecum  and  form 
the  valve.  The  upper  fold, 
which  is  horizontal  in  direction, 
is  sometimes  known  as  the  ileo- 
colic^ and  the  lower  or  more  ver- 
tical one  as  the  ileo-csecal  fold.' 
The  ridge  on  each  side,  formed 
b}^  the  prolongation  of  the  two 
folds,  is  called  the  frsenum.  It 
is  obvious  that  these  folds  per- 
mit the  ready  passage  of  fluid 


The  CiEcnM  laid  open,  showing  the  Entrance  of  the  Ileum,  and  the  iLEO-oiECAL 
Valve  (from  Wilson). 


1.  Csecum. 

2  Coirimencement  of  colOQ. 

3  Ueum. 

4.  Apertui-e  of  entrance  of  the  ileum  into 

the  large  intestine. 

5,  5.  Ileo-Ccecal  valve. 


6.  Aperture    of  appendix    vermiformis 

cseci. 

7.  Appendix  vermiformis. 

8.  S.  Sacculi  of  the  colon. 

9.  Mesentery  of  appendix  vermiformis. 


'  Artificial  memory,  SHIP — Superior  Horizontal,  Inferior  Perpendi- 
cular. 
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from  the  small  into  the  large  intestine,  but  would  prevent 
regurgitation  unless  the  parts  were  very  much  over-dis- 
tended. 

The  raucous  membrane  of  the  large  intestine  has  ??o  villi, 
for  the}'  are  found  to  cease  abruptly  at  the  free  margin  of  the 
ileo-cajcal  valve  [and  no  Peyer's  patches].  Tubular  glands 
resembling  the  follicles  of  Lieberkiihn,  and  solitary  glands 
or  closed  follicles  imbedded  in  the  submucous  tissue,  and 
having  over  them  small  depressions  on  the  mucous  sur- 
face, are  found  throughout  the  large  intestine  (Figs.  119 
and  120). 

Fig.  119.  Fig.  120. 


Fig.  119.— Portion  of  the  Mpcons  Mrmbrane  of  the  Large  Intestine, 

magDified  7.5  time.s  (from  Wilson). 

Fig.  120.— Solitary  Gland  from  the  Colon  of  a  Chilb,  as  shown  in  a 

Section  of  the  Intestine  (from  Wilson,  after  Kolliker). 

a.  Tubular  glands.  y.  Depression  on  the  surface  of  the  mem- 

b.  Muscular  layer  of  the  mucous  coat.  brane  correspouding  witli  ihe  ceu- 

c.  Submucous  coat.  tral  prominence  of  the  gland. 
d    Muscular  coat.                                                 g.  The  gland. 

e.  Serous  coat. 

The  Pancreas  (Fig.  105,  p.  241)  should  be  cleaned  but 
be  left  attached  to  the  duodenum.  It  is  about  seven  inches 
long,  and  the  larger  end,  where  it  touches  the  bowel,  is 
called  the  head,  the  central  portion  the  body,  and  the  small 
extremity  the  tail.  Its  average  weight  is  three  ounces.  A 
probe  being  passed  into  the"  duct  [Wirsung's]  from  the 
duodenum,  it  should  be  dissected  out,  and  will  be  found 
to  pass  along  the  whole  length  of  the  gland,  and  nearer 
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the  posterior  than  the  anterior  surface.  The  pancreas 
consists  of  lobules  of  a  yellowish  color  held  together  hy 
loose  fibrous  tissue,  a  small  duct  passing  from  each  lobule 
into  the  main  trunk. 

The  Spleen  (Figs.  105,  p.  241,  and  106,  4)  is  purple  in 
color  and  somewhat  oval  in  form,  and  has  a  convex  and  a 
concave  surface,  with  an  anterior  border  which  is  sharp  and 
slightly  notched,  and  a  posterior  boi'der  which  is  thicker. 
On  the  concave  surface  is  a  vertical  fissure,  the  hilum,  into 
which  the  splenic  vessels  should  be  traced.  Beneath  the 
peritoneal  coat  which  invests  the  organ  will  be  found  a 

Fig.  121. 


Arterial  Twig  op  the  Splknic  Artery,  showing  the  connection  of  the  splenic 
corpuscles  with  the  small  vessels.  From  the  spleen  of  the  dog  (from  Wilson,  after 
KoUiker). 

fibrous  coat,  which  is  also  continued  into  the  splenic  sub- 
stance, forming  the  trabeculse  or  meshes  in  which  the  splenic 
pulp  is  contained.  In  this  pulp,  which  consists  princi- 
pally of  bloodvessels,  are  found  the  Malpighian  corpuscles 
which  are  special  to  the  spleen,  and  are  small  vesicular 
bodies  containing  white  semi-fluid  matter  attached  to  the 
minute  divisions  of  the  splenic  artery  (Fig.  121).     The 
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minute  anatomy  and  function  of  this  organ  are  not  fully 
understood. 

The  Liver  (Fig.  122)  [has  five  ligaments,  lobes,  fissures, 
and  vessels.  It]  presents  an  upper  and  an  under  surface 
united  by  a  thick  posterior  and  a  thin  anterior  margin.  Its 
ordinary  measurements  are,  twelve  inches  across,  six  from 
before  backwards,  and  three  inches  in  thickness  ;  its  weight 
is  about  fift}'  ounces  avoirdupois.     The  upper  surface  is 

Fig.  122. 


Upper  Surface  of  the  Liver  (from  Wilson). 


1.  Right  lobe. 

2.  Left  lobe. 

3.  Anterior  or  free  border. 

4.  Posterior  or  rounded  border. 

.0.  Falciform  or  suspensory  ligament. 

6.  Kound  ligament. 

7.  7.  The  two  lateral  ligaments. 

8.  The  space  left  uncovered  by  the  peri- 


toneum  and   surrounded   by   the 
coronary  ligament. 
9.  Inferior  vena  cava. 

10.  Point  of  the  lobus  Spigelii. 

At  3  the  fundus  of  the  gall-bladder  is 
seen  projecting  beyond  the  ante- 
rior border  of  the  right  lobe. 


divided  into  two  unequal  parts,  of  which  the  right  is  the 
larger,  hy  the  attachment  of  the  falciform  [or  suspensory] 
ligament ;  and  on  tracing  this  back,  its  two  layers  will  be 
found  to  diverge,  forming  the  upper  laj'er  of  the  coronary 
and  also  [of]  the  two  lateral  ligaments.  If  the  left  lateral 
ligament  be  traced,  it  will  be  found  to  consist  of  a  double 
fold  of  the  peritoneum  which  ma}^  be  followed  to  the  under 
surface  of  the  left  lobe.  The  upper  layer  of  the  coronary 
ligament  if  traced  outwards  in  the  same  wa}^  will  be  found 
to  be  reflected  upon  itself  to  form  the  right  lateral  ligament, 
and  then  will  be  followed  to  the  under  surface  of  the  right 
lobe  of  the  liver  behind  the  ti'ansverse  fissure,  to  form  the 

23* 
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under  layer  of  the  coronarj^  ligament ;  thus  leaving  a  more 
or  less  triangular  interval  between  the  two,  in  which  the 
liver  is  attached  to  the  diaphragm  by  cellular  tissue,  and 
through  which  the  vena  cava  passes  to  the  diaphragm.  In 
this  manner  four  ligaments  of  the  liver  are  formed  by  peri- 
toneum, and  the  fifth  or  round  ligament  is  the  obliterated 
umbilical  vein. 

The  under  surface  of  the  liver  (Fig.  123)  presents  five 
fissures  and  five  lobes  for  examination. 

Fig.  123. 


%-9 
V 


Under  Spkface  of  the  Liver  (from  Bonamy). 

3.  Hepatic  artery  in  traasverse  fissure. 

4.  Hepatic  duct  in  transverse  Assure. 
6.  Portal  vein  in  transverse  fissure. 

6.  Line  of  reflexion  of  peritoneum. 

7.  Vena  cava. 

5.  Obliterated  ductus  venosus. 
9.  Ductus  communis  choledochus. 


R.  Right  lobe. 

L.  Left  lobe. 

Q.  Lobus  quadratus. 

S.  Lobus  Spigelii. 

C.  Lobus  caudatus. 

1.  Umbilical  vein  in  longitudinal  fissure. 

2.  Gall-bladder  in  its  fissure. 


Fissures The  longitudinal  fissure   divides  the  under 

surface  into  a  right  and  a  left  lobe,  and  is  occupied  b}^  the 
round  ligament  or  umbilical  vein  (i).  Its  continuation 
behind  the  transverse  fissure  is  the  fissure  for  the  ductus 
venosus  (8)  and  contains  that  obliterated  vessel.  The 
transverse  fissure  is  at  right  angles  to  the  longitudinal, 
and  gives  passage  to  the  hepatic  duct  (4),  hepatic  artery 
(3),  and  portal  vein  (5),  which  lie  in  that  order  from  before 
backwards.^     Parallel   to    the   longitudinal  fissure  is  the 


'  It  will  be  observed  that  the  order  of  vessels  entering  the  liver  is 
the  reverse  of  those  entering  the  kidney,  q.  v.  p.  250  and  note. 
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Jissi(7'e  for  the  gaU-hladder  (2),  which  last  should  be  dis- 
tended with  air  by  a  blowpipe  placed  in  the  duct.  Placed 
obliquely  at  the  posterior  margin  of  the  liver  and  behind 
the  gall-bladder,  is  the  short  groove  ov  fissure  for  the  vena 
cava  (7)  a  portion  of  which  vessel  has  Iseen  left  in  situ. 

Lobes. — The  whole  of  the  liver  substance  on  the  right  of 
the  longitudinal  fissure  is  strictly  the  7Hght  lobe  (r)  but 
certain  parts  of  it  have  received  special  names,  viz.,  lobus 
quadratus,  lobus  Spigelii,  and  lobus  caudatus.  The  right 
lobe  has  two  shallow  depressions  on  its  under  surface,  the 
anterior  one  being  where  the  ascending  colon  touches  the 
liver,  and  the  posterior  one  corresponding  to  the  anterior 
surface  of  the  right  kidney,  over  which  it  lies  in  the  erect 
posture. 

The  Lobus  quadratus  (q)  is  the  square  lobe  bounded  by 
the  longitudinal  and  transverse  fissures  and  the  gall- 
bladder. The  Lobus  Spigelii  (s)  is  the  projecting  portion 
behind  the  transverse  fissure,  and  between  the  fissures  for 
the  vena  cava  and  the  ductus  venosus.  The  Lobus  caudatus 
(c)  is  the  small  "tezZ"  of  liver  substance  which  connects  the 
lobulus  Spigelii  with  the  right  lobe.  The  left  lobe  (l)  is  on 
the  opposite  side  of  the  longitudinal  fissure,  across  which 
there  is  often  a  bridge  of  liver  substance  (pons  hepatis). 

The  vessels  entering  the  transverse  fissure  should  be 
defined,  and  the  fibrous  tissue  around  them  (cajDSule  of 
Glisson)  removed.  The  right  and  left  hepatic  ducts  (4) 
will  be  found  to  emerge  from  the  corresponding  lobes  and 
to  unite  in  the  common  hejjatic  duct,  which  is  about  two 
inches  long;  this  is  afterwards  joined  by  the  cystic  duct 
from  the  gall-bladder,  to  form  the  common  bile  duct  (ductus 
communis  choledochus)  (9)  which  is  nearly  three  inches 
long,  and  should  be  traced  into  the  duodenum. 

The  gall-bladder  (2)  is  a  pear-shaped  bag  attached  by 
cellular  tissue  to  the  liver,  and  covered  superficially  by  the 
peritoneum.  When  distended,  its  large  end  ov  fundus  pro- 
jects beyond  the  anterior  border  of  the  liver ;  the  neck  is 
curved  upon  itself  twice  and  ends  in  the  cystic  duct,  which 
is  about  an  inch  and  a  half  long  and  joins  the  hepatic  duct. 

The  hepatic  artery  and  the  portal  vein  each  divide  into 
right  and  left,  and  from  the  right  artery  the  cystic  branch 
should  be  traced  to  the  gall-bladder. 

The  piece  of  the  vena  cava  is  to  be  laid  open,  when  the 
large  hepatic  veins  will  be  seen  passing  into  it. 

In  order  to  learn  the  arrano-ement  of  the  vessels  in  the 
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liver,  the  vena  portse  should  be  carefully  laid  open  for  some 
distance  with  a  pair  of  scissors.  Through  the  thin  wall  of 
the  vein  a  branch  of  [the]  injected  hepatic  artery  will  then 
be  seen,  and  accompanying  it  is  a  branch  of  [the]  hepatic 
duct,  the  three  vessels  thus  lying  side  by  side  in  a  jjortal 
canaU  One  of  the  hepatic  veins  being  laid  open  in  a  simi- 
lar way  will  be  seen  to  be  totally  unaccompanied. 

An  incision  into  any  part  of  the  liver  will  show  on  its 
cut  surfaces  a  number  of  openings,  some  wide  open — the 
hepatic  veins  ;  and  others  more  or  less  collapsed  and  having 
by  their  sides  the  section  of  a  small  injected  artery  [and 
the  hepatic  duct].  These  last  are  the  portal  veins  lying  in 
the  portal  canals,  and  they  collapse  on  account  of  the  loose 
attachment  of  the  fibrous  tissue  around  them. 

Minute  Anatomy  (Fig.  124). — The  blood  from  the 
chylopoietic  viscera  is  brought  to  the  liver  by  the  vena 
portae,  and  from  it  the  bile  is  secreted.     The  divisions  of 

the    vein    have    been 
Fig.  124.  seen  to  pass  through 

the  portal  canals,  in 
which  they  receive  the 
vaginal  branches  from 
the  fibrous  tissue  of 
the  organ,  and  subse- 
quently divide  until 
their  branches  run 
between  the  minute 
lobules  [acini],  and  are 
therefore  called  inter- 
lohnlar  veins  (2).  The 
lobules  are  surrounded 
by  these  interlobular 
veins,  from  which  the 
lobular  plexus  of  ca- 
pillaries is  derived, 
which  converges  to 
the  centre  of  each 
lobule  and  pours  its 
blood  into  the  intralobular  vein  (i).  Each  intralobular 
vein  passes  Out  of  the  lobule  at  right  angles  to  the  portal 
vessels,  and  unites  with  other  intralobular  veins  to  form 


Diagram  op  the  Circolation  in  the  Lobules  of 

THE  Liver  (after  Kiernau). 
1, 1.  Intralobular  veins.     2,  2.  Interlobular  veins. 


'  [Artificial  memory  :   PAD,  Portal  vein,  ^itery,  and  Z)uct  in  s, pad 
of  areolar  tissue.] 
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the  suhlohuIoT  veins;  these  open  into  the  hepatic  veins 
which  have  been  traced  into  the  vena  cava.  Thus  then  the 
blood  is  traced  from  the  portal  vein  into  the  vena  cava. 

The  commencement  of  each  primary  hepatic  duct  is  in 
the  centre  of  each  minnte  lobule,  being  continuous,  accord- 
ing to  Beale,  with  the  basement  membrane  upon  which  the 
hepatic  cells  are  placed.  The  minute  ducts  run  towards 
the  circumference  of  the  lobule,  and  the  radicles  of  adja- 
cent lobules  unite,  the  resulting  ducts  running  along  the 
portal  canals  by  the  side  of  the  portal  vein  to  emerge 
eventually  at  the  transverse  fissure.^ 

The  Hepiatic  artery  is  principally  for  the  nourishment  of 
the  tissue  of  the  organ,  and  has  little  if  anj^thing  to  do 
with  its  function.  It  gives  o^  vaginal  and  capsular  branches 
which  run  in  the  portal  canals  and  supply  the  fibrous  tis- 
sues, the  blood  being  eventually  returned  into  the  portal 
vein. 

The  interlobular  branches  accompany  the  interlobular 
veins,  and  according  to  the  latest  researches  their  blood 
enters  the  plexus  within  the  lobules  from  which  the  bile  is 
secreted. 

The  Kidney  (Fig- 105,  17,  p.  241)  is  convex  on  its  ante- 
rior and  flattened  on  its  posterior  surface,  and  its  upper 
extremity  is  somewhat  larger  than  the  lower.  Its  outer 
border  is  convex  and  regular,  while  the  internal  is  notched 
at  the  point  where  the  vessels  enter.  An  average  kidney 
measures  about  four  inches  in  length,  two-and-a-half  in 
breadth,  and  rather  over  an  inch  in  thickness.  Its  weight 
in  the  male  is  about  4|-  ounces,  and  rather  less  in  the  female. 
The  renal  artery  enters,  and  the  renal  vein  and  ureter 
emerge  at  a  slit  on  the  inner  border  called  the  hilum,  and 
the  t7'unks  of  the  vessels  have  the  following  relation  from 
before  backwards,  viz.,  vein,  arter}^,  and  ureter  (compare 
vessels  entering  transverse  fissure  of  liver  in  the  reverse 
order,  p.  271  and  p.  250  note).  Very  generally,  however, 
one  of  the  branches  of  the  renal  artery  will  enter  the 
hilum  in  front  of  the  vein. 

The  ureter,  if  traced  upwards,  will  be  found  to  expand, 
forming  the  pelvis  of  the  kidnej",  and  it  should  be  noticed 
that  the  pelvis  has  a  direction  downwards,  so  that  by  refer- 

'  [The  researches  of  Gerlach  and  others  in  Europe,  and  of  Dr.  Stiles, 
in  this  country,  have  sliown  undoubtedly  that  each  liver  cell  is  sur- 
rounded by  very  minute  biliary  ducts,  thus  forming  plexuses,  and 
emptying  eventually  into  the  interlobular  ducts. — FllnV^  P/iijs.  Ex- 
cretion, p.  242.] 
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Fig.  125.  Fig.  126. 


Fifl.  125. — Section  of  the  Kid- 
ney, SURMOUNTED  BY  THE  SU- 
PRARENAL Capsule  (from  Wil- 
son). 

1.  Supra-renal  capsule. 

2.  Cortical  portion  of  the  kidney. 

3.  8.  Tubular  portion,  consisting 

of  cones. 

4.  4.  Two  of  the  papilla;  project- 

ing into  their  corresponding 
calices. 

5.  5,  5.  The   three    infundibula  ; 

the  middle  6  is  situated  in 
the  mouth  of  a  calyx. 

6.  Pelvis. 

7.  Ureter. 


Fig.  126. — Plan  of  the  Structure  of  the  Kidney  (from  Wilson,  after  KtiUiker). 


a,  r,  a.  Three  interlobular  arteries  giving 
off  afferent  twigs  to  the  Malpighian 
bodies,  6,  b. 
d.  Capillary  plexus  formed  by  the  effe- 
rent vessels,  of  which  one  is  seen 
at  c. 


/, /.  Efferent  vessels  proceeding  to  the 
tubular  structure  of  the  pyramids 
and  constituting  the  arteriolaa 
rectje  g,  g,  g. 

h.  Capillary  plexus  of  the  tubular  struc- 
ture of  the  pyramid. 
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ring  to  this,  to  the   position  of  the  vessels,  and  to  the 

flattening  of  the  posterior  surface,  the  side  to  which  the 

kidne}'  belongs  can  be  readily  ascertained.     The  kidne^'^  is 

inclosed  in  a  tough  fibrous  capsule,  which  ma}^  be  peeled 

off  to  see  the  kidne}'  substance. 

To  see  the  internal  structure 

of    the    organ    it    should    be 

opened  by  a  vei'tical  incision 

through    the   convex   border, 

which  is  to  be  carried  into  the 

pelvis. 

The  Pelms  (Fig.  125,  6)  will 
be  found  to  be  subdivided  at 
the  upper,  middle,  and  lower 
part  of  the  kidney  into  three 
portions,  which  are  called  the 
Infimdihula  (5),  and  ar^again 
subdivided  into  the  Calices. 
Projecting  into  the  calices  are 
small  Bodules  of  kidney  sub- 
stance termed  the  papillse  (4), 
which  will  be  seen  to  be  the 
apices  of  certain  triangular 
dark-colored  bodies  called  the 
jjyramids  or  cones  [of  Mal- 
pighi]  (3).  These  pyramids, 
which  are  arranged  more  or 
less  regularly  side  by  side,  con- 
stitute what  is  called  the  tubu- 
lar or  medullary  substance  of 
the  kidney,  while  the  lighter 
granular  portion  at  the  margin 
of  the  section  is  the  cortical 
substance  (2). 

The  renal  arter}''  breaks  up 
into    four    or    five    branches, 

which  again  subdivide  and  pass  between  the  pyramids  into 
the  cortical  substance   (Fig.  126).     In  the  cortical   sub- 


Plan    of    the    Renal    CiRcni.ATios 

(from  Wilson,  after  Bowman). 
a.  Branch  of  the  renal  artery  giving 
off  several  Malpighian  twigs. 

1.  An  afferent  twig  to  the  capillary- 

tuft  contained  in  the  Malpighian 
body,  m ;  from  the  Malpigliian 
capsule  the  uriniferous  tube  is 
seen  taking  its  tortuous  course 
tot. 

2,  2.    Efferent    vessels ;     that    which 

proceeds  from  the  Malpighian 
body  is  smaller  than  the  cor- 
responding artery. 
p,  p.  The  capillary  plexus,  ramifying 
on  the  uriniferous  tube.  This 
plexus  receives  its  blood  from 
the  efferent  vessels,  2,  2,  and 
transmits  it  to  the  branch  of  the 
renal  nerve,  v. 


i.  One  of  the  venula9  rectse. 

k.  Tubulus     .rectus,      dividing      into 

branches  I,  I,  I,  as  it  ascends. 
n,  0.  Pyramid  of  Ferrein;.  with  m  the 
tubuli  contorti. 


p.  Origin  of  two  tubules  from  their  re- 
spective Malpighian  bodies. 
1,  2.  Branch  of  an  artery. 
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stance  the  Malpighian  bodies  or  glomeruli  are  formed,  each 
of  which  consists  of  a  capillary  plexus  with  an  arterial 
twig  (or  afferent  vessel)  entering,  and  a  venous  radicle  (or 
efferent  vessel)  leaving  it,  and  these  bodies  are  arranged 
along  the  arteries  "  like  bunches  of  currants."  Each  Mal- 
pighian body  of  plexus  is  inclosed  in  a  capsule  [Bowman's], 
which  is  continuous  with  the  minute  uriniferons  tube  [and 
is  its  expanded  and  invaginated  extremity],  (Fig.  12t). 
The  tube  is  convoluted  in  the  cortical  substance,  and  a 
secondary  intertubular  i^lexus  is  formed  upon  it  by  the 
venous  radicle,  after  it  has  emerged  from  the  Malpighian 
tuft  [2].  The  uriniferous  tubes  enter  the  bases  of  the 
pyramids  and  converge  at  their  apices,  where  they  empty 
themselves  into  the  calices  ;  from  these  the  urine  passes 
into  the  infundibula,  and  thence  into  the  pelvis  and  ureter. 
Henle  described  a  second  series  of  small  tubes,  passing 
from  one  capsule  to  another  and  unconnected  with  the 
uriniferous  tubes ;  but  the  latest  researches  have  shown 
that  these  smaller  tubes  are  continuous  with  the  convoluted 
tubes  of  the  cortical  substance,  and  are  reflected  for  some 
distance  in  the  pyramids  between  the  straight  tubuli 
uriniferi,  which  they  eventually  join. 

The  venous  radicles,  after  forming  the  secondary  plexus 
on  the  tubes,  unite  at  the  base  of  the  pyramids,  between 
which  they  pass  to  emerge  at  the  hilum  and  form  the  renal 
[or  emulgent]  vein. 

The  Supra-Renal  Capsule  (Fig.  125,  i,p.  2H)is  irregu- 
larly triangular  in  shape,  or  is  commonly  said  to  resemble 
a  cocked  hat.  If  a  vertical  section  be  made,  its  external  or 
cortical  la3'er  will  be  seen  to  be  yellow  in  color  and  indis- 
tinctly striated,  owing  to  its  being  composed  of  minute 
tubes.  The  internal  portion  is  darker  and  softer,  and  sur- 
rounds a  small  cavity  in  the  centre,  which,  however,  is  only 
the  result  of  decomposition  (Wilks).  The  use  of  the  cap- 
sule is  unknown. 

The  dissectors  should  [now]  proceed  with  the  examination  of  the 
pelvis,  [and  they  are]  strongly  advised  to  read  through  tlie  dissection 
of  tlie  deep  parts  of  the  abdomen  again  before  proceeding  any  fur- 
ther [p.  244]. 

The  Pelvis. 

The  pelvis  with  two  lumbar  vertebras  is  to  be  separated  from  the 
trunk  with  the  saw,  when,  by  placing  it  on  a  table  with  the  sacrum 
towards  himself,  the  dissector  will  be  able  to  get  a  better  view  of  the 
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contents  than  he  has  yet  done.  The  cavity  of  the  pelvis  should  be 
carefully  sponged  out.  and  having  removed  the  tow  or  cotton-wool  from 
the  anus,  the  dissector  should  let  a  stream  of  water  run  through  the 
rectum.  The  bladder  should  be  emptied  of  any  urine  it  may  contain 
by  pressure  with  the  hand,  and  be  moderately  distended  with  air 
[tow,  or  a  cloth  by  a  small  artificial  opening  which  should  be  then 
firmly  closed]. 

The  Peritoneum  (Fig  129,  p.  279)  should  be  examined 
first,  and  will  be  found  [in  the  Male]  to  pass  over  the 
rectum,  binding  the  upper  part  to  the  front  of  the  sacrum 
(meso-rectuvi)  ;  from  the  rectum  to  the  bladder  forming 
the  recto-vesical  pouchy  and  thence  over  the  back  of  the 
bladder  to  the  abdominal  wall.  On  each  side  of  the  recto- 
vesical poucli  is  a  distinct  fold  of  peritoneum,  formed  by 
the  reflection  of  the  membrane  over  the  obliterated  hjq^o- 
gastric  arteries  and  the  ureters  ;  these  are  the  posterior 
false  ligaments  of  the  bladder.  The  peritoneum  passing 
from  the  side  of  the  bladder  to  the  pelvis  forms  the  lateral 
false  ligaments^  and  the  portion  reaching  to  the  back  of  the 
abdominal  wall  over  the  nraclius  is  called  the  superior 
false  ligament  of  the  bladder.  Thus  the  false  ligaments  of 
the  bladder,  five  in  number,  are  all  formed  by  peritoneum. 

In  the  Female  (Fig-  99,  p.  232)  the  peritoneum  passes 
from  the  rectum  to  the  posterior  wall  of  the  vagina,  form- 
ing the  recto-vaginal  jjouch,  and  then  over  the  uterus  to  the 
bladder,  forming  the  iitero-vesical  pouch.  On  each  side  of 
the  uterus  it  is  stretched  across  the  pelvis,  forming  the 
broad  ligament  of  the  uterus,  which  contains  the  round 
ligament,  the  ovary,  and  the  Fallopian  tube,  the  fimbriated 
extremity  of  which  is  to  be  noticed.  The  false  ligaments 
of  the  bladder  are  the  same  as  in  the  male,  but  are  less  dis- 
tinctly marked  ;  the  margins  of  the  recto-vaginal  and  utero- 
vesical  pouches  have  been  named  the  anterior  sind posterior 
ligaments  of  the  uterus. 

The  peritoneum  is  to  be  stripped  off  the  upper  part  and  sides  of 
the  bladder,  but  the  recto-vesical  pouch  is  not  to  be  interfered  with 
at  present.  By  scraping  away  a  little  fat  with  the  handle  of  the 
knife  the  pelvic  fascia  will  be  brought  into  view,  but  to  examine 
it  thoroughly  the  following  dissection  is  to  be  made,  in  order  to 
obtain  a  view  from  the  outside  [Fig.  128].  One  dissector  holding 
the  pelvis  firmly,  the  other  is  to  clear  away  the  remains  of  the  ad- 
ductor muscles  on  the  right  side  of  the  pubes  so  as  to  expose  the 
obturator  externus  muscle,  which  must  then  be  carefully  removed. 
Beneath  the  muscle  will  be  found  the  branches  of  the  obturator 
artery,  forming  a  circle  around  the  foramen  and  lying  upon  the  ob- 
24 
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turator  membrane  or  ligament,  which  gives  passage  to  both  ob- 
turator artery  and  nerve  at  its  upper  part.  On  removing  the  ob- 
turator ligament  the  fibres  of  the  obturator  internus  muscle  will  be 
brought  into  view.    With  the  saw  a  horizontal  cut  is  now  to  be  made 


Fig.  128. 


Pelvic  Fascia  seen  from  the  odtside  (drawn  by  J.  T.  Gray). 


1.  External  cutaneous  nerve. 

2.  Poupart's  ligament. 

3.  Sartorius. 

4.  Anterior  crural  nerve. 

5.  Psoas  and  iliacus  muscles. 

6.  Femoral  artery. 

7.  Origins  of  rectus  femorls. 

8.  Femoral  vein. 

9.  Acetabulum,  partly  removed. 
10.  Crural  [femoral]  ring. 


11.  Pelvic  fascia. 

12.  Pectineus  muscle. 

13.  Obturator  fascia. 

14.  Gimbernat's  ligament. 

15.  Pudic  vessels  and  nerve  in  a  sheath 

of  fascia. 

16.  Obturator  vessels  and  nerve. 

18.  Fascial  origin  of  levator  ani  (white 
line). 


from  the  upper  margin  of  the  obturator  foramen  into  the  cotyloid 
cavity,  and  a  similar  one  at  the  lower  margin  of  the  obturator  fora- 
men, the  extremities  of  the  two  cuts  being  about  an  inch  apart  in  the 
bottom  of  the  cavity.  These  are  to  be  joined  by  a  vertical  cut  with 
the  chisel,  and  the  piece  of  bone  having  been  loosened  with  that  in- 
strument, can  be  removed  with  the  bone-forceps.  With  the  chisel 
and  bone-forceps  the  margins  of  the  obturator  foramen  may  then  be 
cut  away  so  as  to  leave  only  a  ring  of  bone.  The  obturator  internus 
being  now  fully  exposed,  should  be  carefully  detached  from  the  ad- 
jacent structures,  and  may  then  be  readily  removed  by  grasping  the 
tendon  with  the  bone-forceps  and  drawing  the  whole  muscle  out 
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through  the  lesser  sacro-sciatic  foramen.     The  outer  surface  of  the 
pelvic  fascia  will  then  be  exposed.' 

The  Pelvic  Fascia  (Fig.  128)  is  continuous  with  the 
fascia  over  the  psoas  and  iliacus  muscles,  and  lines  the 
pelvis,  being   very   thin   behind   the   obturator   foramen. 

Fig.  129. 


Transverse  Section  of  the  Pelvis,  seen  form  Behind,  showing  the  Distribution 
OF  the  Pelvic  Fascia  (from  Wilson). 


1.  Bladder. 

2.  Vesicula  seminalis  of  one  side,  di- 

vided. 

3.  Eectum  (cut). 

4.  Iliac  fascia,  covering  in  the  iliacus 

and  psoas  (5)  ;  and  forming  a 
sheath  for  the  external  iliac  ves- 
sels (6). 

7.  Anterior  crural  nerve  excluded  from 

the  sheath. 

8.  Pelvic  fascia,  splitting  into  the  recto- 

vesical and  obturator  layers. 

9.  Recto-vesical  layer  [reflected  on  the 

bladder],  forming  the  ligament  of 
the  bladder  of   one  side,  and    a 

Note. — This  diagram  is  copied  (with  acknowledgment)  in  Gray's  Anatomy,  but 
has  been  confused  by  the  addition  of  the  vertebrae  drawn  so  as  to  make  the  view 
from  the /ronf,  which  alteration  renders  the  relation  impossible. 

where  it  covers  the  pyriformis  muscle  and  sacral  plexus. 
In  front  it  is  a  single  layer,  down  to  the  level  of  a  white 
line  (i8)  which  can  be  seen  more  or  less  distinctly  stretch- 

'  The  credit  of  the  invention  of  this  dissection  is  due  to  Mr.  John 
Wood,  of  King's  College,  Loudon. 


sheath  to  the  vesical  plexus  of 
veins. 

10.  A  layer  of  fascia  passing  between  the 

bladder  and  rectum. 

11.  A  layer  passing  around  the  rectum. 

12.  Levator  ani. 

13.  Obturator  internus,  covered  in  by  the 

obturator  fascia,  which  also  forms 
a  sheath  for  the  internal  pudic 
vessels  and  nerve  (14). 

15.  Anal  fascia  investing  the  under  sur- 
faces of  the  levator  ani. 

Figures  14,  15  are  placed  in  the  ischio- 
rectal fossa. 
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ing  in  a  curve  across  the  obturator  foramen.  This  marks 
the  point  where  the  pelvic  fascia  divides  into  two  parts, 
the  recto-vesical  and  the  ohtiu^ator  layers  [Fig.  130],  and 
also  forms  a  part  of  the  origin  of  the  levator  ani  muscle, 
the  fibres  of  which  can  be  indistinctly  seen  through  the 
obturator  fascia.  The  obturator  layer  (Fig.  128,  13)  can 
be  seen  passing  downwards  on  the  inner  side  of  the  obtu- 
rator internus  muscle  to  be  attached  to  the  spine  and 
tuberosity  of  the  ischium  and  great  sacro-sciatic  ligament, 
and  to  the  ramus  of  the  ischium,  where  it  gives  a  covering 
to  the  pudic  vessels  and  nerve.  In  addition,  it  gives  a 
thin  la^'er  to  the  under  surface  of  the  levator  ani,  called 
the  anal  fascia  (Fig.  130),  which  is  lost  on  the  rectum  and 
external  sphincter,  and  was  seen  in  the  dissection  of  the 
perineum.  (The  relation  of  the  pelvic  and  recto-vesical 
fasciffi  has  been  compared  to  that  of  the  wall-paper  and 
carpet  of  a  room.) 

Fig.  130. 


Obturator 
Internus. 

Levator  ani. 

Lateral  ligament 
of  bladder. 

Capsule  of  pros- 
tate. 

Kectum  (cnt). 


Pelvic  fascia. 


Obturator  fascia. 
Recto-vesical 

fascia. 
Anal  fascia. 


Section  of  Pelvis  to  show  the  Pelvic  Fascia  from  the  Fkont  (drawn  by  J.  T. 

Gray). 

The  recto-vesical  layer  is  seen  within  the  pelvis,  and  is 
continued  over  the  internal  surface  of  the  levator  ani  to 
the  bladder,  forming  the  lateral  true  ligaments^  and  from 
the  back  of  the  pubes,  forming  the  anterior  true  ligaments 
of  the  bladder ;  whilst  between  them  it  is  seen  to  dip  down 
to  the  prostate,  of  which  it  forms  the  capsule,  and  is  thus 
continued  from  one  side  to  the  other  of  the  pelvis. 

Thus  (Fig.  130)  the  levator  ani  muscle  is  seen  to  be 
inclosed  by  the  recto-vesical  and  anal  layers  of  fascia;  the 
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ischio-rectal  fossa  to  be  lined  by  the  obturator  and  anal 
layers ;  and  four  of  the  true  ligaments  of  the  bladder  to 
be  formed  by  the  recto-vesical  layer — the  fifth  being  the 
obliterated  urachus. 

In  the  Female  the  recto-vesical  layer  forms  the  liga- 
ments of  the  bladder  in  the  same  way  as  the  male,  but,  in 
addition,  gives  a  covering  to  the  vagina. 

A  side  view  of  the  contents  of  the  pelvis  is  now  to  be  obtained  in 
the  following  way : — 

The  left  obliterated  hypogastric  artery  with  the  vesical  and  haemor- 
rhoidal  arteries  (and  uterine  and  vaginal  in  the  female),  are  to  be 
severed,  and  the  bladder  and  rectum  turned  as  much  as  possible  to 
the  right  side.  The  left  lateral  true  ligament  of  the  bladder  is  to  be 
divided,  and  the  knife  carried  through  the  subjacent  levator  ani 
muscle.  A  cut  is  then  to  be  made  with  the  saw  through  the  pubes 
just  external  to  the  left  anterior  true  ligament  of  the  bladder  and 
another  is  to  be  made  through  the  whole  length  of  the  sacrum  and 
coccyx  just  to  the  left  of  the  middle  line,  which  will  necessarily  divide 
the  right  common  iliac  artery  and  left  common  iliac  vein. 

The  sacrum  may  be  conveniently  sawn  partly  on  its  anterior  and 
partly  on  its  posterior  surface,  and  the  two  cuts  united  with  the 
chisel,  by  which  time  will  be  saved. 

The  knife  is  now  to  be  carried  closely  along  the  ramus  of  the  pubes 
of  the  left  side  so  as  to  detach  the  urethral  muscles  and  triangular 
ligament,  when  by  using  a  little  force  the  pelvis  will  be  divided  into 
two  parts,  the  right  containing  all  the  viscera,  and  the  left  the  inter- 
nal iliac  vessels  and  sacral  plexus  of  that  side.  A  staff  should  be 
passed  through  the  urethra  into  the  bladder,  which  is  to  be  mode- 
rately distended  with  air  [or  tow,  or  a  cloth] ,  and  the  rectum  is  to  be 
carefully  distended  with  tow  or  cotton-wool,  and  secured  by  a  string 
to  the  top  of  the  sacrum  or  lumbar  vertebrae. 

Side  Vie-w  of  Pelvis  (Fig.  131). — Beginning  in  front 
and  supposing  the  dissection  of  the  perineum  to  have  been 
made  as  directed,  the  bulb  of  the  [corpus  spongiosum]  ure- 
thrae  (9)  will  be  plainly  seen  lying  in  front  of  the  triangular 
ligament  or  deep  perineal  fascia  (7),  which  has  been  pur- 
posely left  untouched  on  the  left  side.  The  edge  of  the 
triangular  ligament  which  has  just  been  detached  from  the 
ramus  of  the  pubes  will  be  recognized,  and  immediately 
behind  will  be  seen  some  pale  muscular  fibres,  the  cut 
edges  of  the  compressor  urethrse  (Guthrie).  The  staff  may 
be  felt  through  these  as  it  lies  in  the  membranous  portion 
of  the  urethra,  which  by  a  little  dissection  will  be  exposed, 
and  may  be  seen  in  a  favorable  subject  to  be  surrounded 
b}'  circular   muscular   fibres.     One   of  Cowper's   glands, 
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which  resembles  a  pea  in  size  and  appearance,  maj'  be 
found  immediately  below  the  urethra.  Behind  the  mem- 
branous portion  of  the  urethra  will  be  found  another  edge 
of  fascia  [posterior  layer  of  the  triangular  ligament],  the 
recto-vesical  laj'er  of  the  pelvic  fascia  passing  on  to  the 
prostate  to  form  its  capsule  (6). 


Fi".  131. 


Section  of  Pelvis  to  the  Left  op  the  Median  Line  at  the  Pdbes,  and  THRoran 
THE  Middle  Line  of  the  Sacrum  (drawn  by  J.  T.  Gray). 


1.  Section  of  left  pubic  bone. 

2.  Peritoneum  on  bladder. 

3.  Left  crus  penis  (cut). 

4.  Pelvic  fascia  forming  anterior  liga- 

ments of  bladder. 

5.  Part  of  accelerator  urinse. 

6.  Posterior   layer   of  triangular   liga- 

ment, or  pelvic  fascia  forming  the 
capsule  of  the  prostate. 

7.  Anterior   layer   of    triangular    liga- 

ment, or  deep  perineal  fascia. 
Petween  6  and  7  are  seen  the  follow- 
ing:   membranous   urethra,    deep 


muscles  of  urethi'a(insertion1,  and 
Cowper's  gland  of  the  left  side. 

8.  Vas  deferens. 

9.  Bulb  of  [corpus  spongiosum]  urethra;. 

10.  Rectum. 

11.  Cut  edges  of  accelerator  urinse  and 

transversus  perinaii. 

12.  Left  ureter. 

13.  Reflection  of  deep  layer  of  superficial 

fascia  round  transversus  perinai. 
1-t.   Left  vesicula  seminalis. 
1.5.  Cut  edge  of  levator  ani. 

16.  Rectum. 

17.  Prostate. 


The  Membranous  portion  of  the  Urethra  is  a  very 
important  part,  and  should  be  specially  noticed  in  the 
present  view.  It  is  seen  to  extend  from  tlie  deep  perineal 
fascia  or  triangular  ligament  to  the  pelvic  fascia  or  capsule 
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of  the  prostate,  or  it  is  sometimes  described  as  l.ying  "be- 
tween the  two  layers  of  the  triangular  ligament."  It  is 
nearl}^  an  inch  in  length  and  is  not  quite  horizontal  in  its 
position,  the  anterior  extremity  being  about  an  inch  below 
the  S3'mphysis  pubis,  and  the  posterior  a  little  lower.  This 
is  the  portion  of  the  urethra  opened  hy  the  deep  incision 
in  lithotom3%  and  it  should  be  noticed  how  much  its  posi- 
tion will  vary  according  to  the  movements  of  the  staff — 
whether  that  instrument  be  hooked  under  the  pubes  or  de- 
pressed towards  the  rectum. 

The  Pelvic  Fascia  should  be  traced  on  to  the  prostate, 
bladder,  and  rectum,  and  the  relations  of  those  organs 
noticed. 

The  Rectum  (Fig.  131,  lo)  is  about  eight  inches  long, 
and  extends  from  the  left  sacro-iliac  synchondrosis  to  the 
anus,  Ij'ing  a  little  to  the  left  of  the  median  line  of  the 
pelvis.  It  is  divided  into  three  portions,  a  superior  or 
vertical,  a  middle  or  horizontal,  or  an  inferior  or  vertical 
portion ;  and  the  upper  two  parts  of  the  intestine  are 
closely  attached  to  the  front  of  the  sacrum  and  coccj'X, 
while  the  third  part  passes  through  the  levator  ani  and 
sphincter  muscles  to  the  anus,  immediatelj^  in  front  of  the 
tip  of  the  cocc^'x. 

The  peritoneum  surrounds  the  first  vertical  portion  and 
binds  it  to  the  sacrum,  forming  the  raeso-rectum  ;  the  mem- 
brane only  covers  the  front  of  the  upper  part  of  the  second 
portion  as  it  forms  the  recto-vesical  pouch;  and  has  no 
connection  with  the  third  part  at  all.  (Thus  the  relations 
of  the  rectum  correspond  to  those  of  the  duodenum  as 
respects  the  peritoneum,  v.  p.  24:1.) 

The  bladder  lies  immediatelj'  over  the  second  portion  of 
the  rectum,  and  between  the  two  organs  are  the  vesiculae 
seminales  and  vasa  deferentia.  The  prostate  is  close  above 
the  commencement  of  the  third  portion  of  the  rectum,  but 
as  the  bowel  turns  down  to  the  coccj^x,  an  interval  is  left 
between  it  and  the  urethra,  corresponding  to  the  perineum 
proper  or  surface  between  the  back  of  the  scrotum  and  the 
anus. 

The  left  vesicula  seminalis  should  be  dissected  out,  that  its  position 
may  be  seen,  and  the  vas  deferens  and  ureter  of  the  left  side  are  also 
to  be  traced  out ;  the  recto  vesical  pouch  of  peritoneum  is  to  be  laid 
open  along  the  side  so  that  its  extent  may  be  fully  seen. 
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The  Bladder  (Fig.  131,  2)  varies  in  position  according 
to  its  state  of  distension,  being  in  the  anterior  part  of  the 
pelvis  when  empty,  but  filling  the  pelvis  and  rising  into 
the  abdomen  when  distended.  The  neck  of  the  bladder  is 
the  narrowed  portion  attached  to  the  prostate,  and  the 
remainder  of  the  viscus  is  termed  the  body.  The  upper 
part  of  the  body  is  the  aj^ex  or  summit,  to  which  the  obli- 
terated iirachus  is  attached,  and  over  which  the  obliterated 
hypogastric  arteries  pass  to  the  abdominal  wall.  The  base  or 
fundus*  of  the  bladder  is  the  lowest  part  of  the  organ,  which 
is  seen  to  rest  on  the  horizontal  portion  of  the  rectum,  with 
the  vesiculse  seminales  and  vasa  deferentia  intervening. 

Tlie  peritoneum  is  reflected  from  the  second  portion  of 
the  rectum  on  to  the  fundus  of  the  bladder  at  the  level  of 
the  entrance  of  the  ureters,  and  is  then  continued  over  the 
back  of  the  bladder  until  it  is  reflected  over  the  urachus  to 
the  abdominal  wall,  leaving  the  anterior  surface  uncovered. 

It  should  be  noticed  how  much  the  extent  of  bladder 
uncovered  by  peritoneum,  both  above  and  below,  depends 
upon  the  distension  of  the  viscus;  since  in  the  contracted 
state  its  anterior  surface  is  in  contact  with  the  pubes,  whilst 
in  the  distended  condition  it  rises  above  the  bone  and  is  in 
contact  with  the  posterior  surface  of  the  abdominal  mus- 
cles, and  thus  tapping  above  the  pubes  without  injury  to 
the  serous  membrane  is  possible.  The  depth  of  the  recto- 
vesical pouch  will  similarly  be  found  to  vary,  the  peri- 
toneum reaching  nearer  to  the  prostate  when  the  bladder 
is  empty  than  when  it  is  full ;  consequently  the  operation 
of  tapping  by  the  rectum  can  be  only  safely  undertaken 
when  the  bladder  is  distended. 

The  left  Ureter  (Fig.  131,  12),  descending  from  the 
kidney  is  contained  in  the  posterior  false  ligament  of  the 
bladder,  and  can  now  be  traced  beneath  the  peritoneum  to 
its  point  of  entrance  into  the  posterior  part  of  the  fundus 
of  the  bladder,  at  a  point  nearly  parallel  to  the  posterior 
extremity  of  the  vesicula  seminalis. 

The  left  Vas  Deferens  (Fig.  131,8)  can  be  traced  from 
the  testicle,  and  has  been  seen  to  turn  down  into  the  pelvis 
to  the  inner  side  of  the  external  iliac  artery,  after  leaving 
the  inguinal  canal.  It  is  now  seen  to  wind  over  the  back 
of  the  bladder,  crossing  the  obliterated  hypogastric  artery, 
and  to  be  continued  beneath  the  peritoneum  to  the  fundus 

'  [The  upper  segment  is  more  commonly  called  the  fundus,  and  the 
lower,  the  has-fond.~\ 
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of  the  bladder,  where  it  hooks  round  the  ureter  to  become 
internal  to  it ;  the  vas  will  be  afterwards  traced  to  the 
prostate. 

The  Prostate  Gland  (Fig.  131,  17)  is  now  seen  in  front 
of  the  bladder,  and  inclosed  b}^  a  process  of  recto-vesical 
fascia  which  forms  the  ca'psule  of  the  gland.  It  is  placed 
over  the  commencement  of  the  third  part  of  the  rectum, 
and  in  front  of,  but  below  the  level  of,  the  bladder.  [The 
student  should  particularly  notice  the  ease  with  which  the 
prostate  can  be  examined  b}^  the  finger  in  the  rectum  as  to 
its  size,  tenderness,  &c.,  and  should  put  the  observation  to 
a  practical  test.]  In  old  age  the  prostate  is  frequently 
enlarged,  in  which  case  it  presses  upon  the  rectum  as  well 
as  upon  the  urethra,  which  passes  through  its  substance 
nearer  the  upper  than  the  lower  surface. 

A  transverse  cut  is  now  to  be  made  at  the  bottom  of  the  recto- 
vesical pouch,  which  will  allow  the  bladder  to  be  drawn  forward, 
when  a  little  dissection  will  expose  the  surface  of  the  viscus  uncovered 
by  peritoneum  aad  lying  over  the  rectum. 

The  portion  of  the  base  of  the  bladder  uncovered  by 
peritoneum  is  triangular  in  shape,  and  is  bounded  on  each 
side  b}^  the  vasa  deferentia  and  vesicidee  seviinales ;  the 
base  of  the  triangle  is  formed  by  the  reflection  of  perito- 
neum at  the  line  of  the  entrance  of  the  ureters,  and  the 
apex  is  at  the  back  of  the  prostate.  It  is  here  that  the 
bladder  is  opened  when  punctured  from  the  rectum. 

A  process  of  the  recto-vesical  layer  of  pelvic  fascia  can 
now  be  traced  between  the  rectum  and  bladder,  giving  a 
covering  to  those  organs,  to  the  prostate,  and  to  the 
vesiculse  seminales. 

The  VesieulaB  Seminales  (Fig.  131,  14)  are  two  con- 
voluted sacs  situated  on  the  under  surface  of  the  bladder, 
and  converging  to  enter  the  prostate  close  to  the  median 
line.  Thej"  are  somewhat  expanded  at  their  posterior  ex- 
tremities, which  are  about  two  inches  apart  and  reach 
nearl}^  to  the  recto-vesical  pouch.  They  have  the  vasa 
deferentia  lying  close  to  their  inner  sides,  and  together 
they  form  the  sides  of  the  triangle  mentioned  above. 

The  A^asa  deferentia  become  somewhat  enlarged  as  they 
pass  beneath  the  bladder ;  they  lie  close  to  the  inner  sides 
of  the  vesiculse,  and  the  duct  of  each  vesicula  joins  the 
corresponding  vas  deferens  at  the  prostate,  thus  forming 
the  common  ejaculatory  duct. 
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In  the  Female  (Fig.  132),  the  short  urethra  will  be 
seen  to  pass  obliquelj^  upwards  to  the  bladder ;  and  imme- 
diately below  it  is  the  vagina  passing  up  to  the  uterus, 


Side  View  of  the  Viscera  of  the 

1.  Symphysis  pubis. 

2.  Abdominal  parietes. 

3.  Collection  of  fat,  forming  the  promi- 

nence of  the  mons  veneris. 

4.  Urinary  bladder. 

5.  Entrance  of  left  ureter. 

6.  Canal  of  the  urethra. 

7.  Meatus  urinarius. 

S.  Clitoris,  with  its  prseputium,  divided 

through  the  middle. 
9.  Left  nymplia. 

10.  Left  labium  majus. 

11.  Meatus  of  the  vagina,  narrowed  by 

the  contraction  of  its  sphincter. 

12.  22.  Canal  of  the  vagina,  on  which  the 

transverse  rug£e  are  apparent, 

13.  Thick  wall  of  separation  between  the 

base  of  the  bladder  and  the  vagina. 


Female  Pelvis  (from  Wilson). 

14.  Wall  of  separation  between  vagina 

and  rectum. 

15.  Perineum. 

16.  Os  uleri. 

17.  Cervix  uteri. 

18.  Fundus  uteri. 

19.  Rectum. 

20.  Anus. 

21.  Upper  part  of  rectum,  invested  by 

peritoneum. 

23.  Utero-vesical  fold  of  peritoneum.  The 

recto-vaginal  fold  is  seen  between 
the  rectum  and  posterior  wall  of 
tlie  vagina. 

24.  Superior  false  ligament  of  the  bladder 

25.  Last  lumbar  vertebra. 

26.  Sacrum. 

27.  Coccyx. 


which  must  be  held  in  position  by  a  string  passed  through 
its  fundus.  The  rectum  occupies  the  same  position  as  in 
the  male,  but  is  rather  larger ;  and  the  peritoneum  will  be 
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seen  to  pass  from  it  to  the  posterior  surface  of  the  upper 
part  of  the  vagina,  thus  forming  the  recto-vaginal  pouch, 
being  tlien  reflected  over  the  uterus  to  form  the  utero-vesical 
pouch  between  it  and  the  bladder. 

The  pelvic  fascia  gives  coverings  to  the  rectum  and 
vagina  which  should  be  defined,  and  the  latter  canal  may 
be  laid  open  along  the  side  to  study  the  position  of  the  os 
uteri,  when  the  uterus  is  in  its  proper  position  and  when 
displaced. 

The  Bladder  (Fig.  132,  4)  closely  resembles  that  viscus 
in  the  male,  but  is  rather  larger,  and  its  fundus  is  in  con- 
tact with  the  vagina  instead  of  with  the  rectum. 

The  Urethra  (Fig-  132,  6)  in  the  female  is  about  an 
inch  and  a  half  long,  placed  immediately  beneath  the  pubes 
and  curved  upwards  slightl}^  to  the  bladder.  It  may  be 
said  to  correspond  to  the  membranous  urethra  of  the  male. 

The  Uterus  (Fig.  132,  18)  is  situated  behind  the  bladder, 
and,  if  in  its  proper  position  and  healthy,  its  upper  end 
or  fundus  should  not  reach  above  a  line  drawn  from 
the  upper  edge  of  the  pubic  symphysis  to  the  lumbo-sacral 
articulation  (Savage).  The  uterus  is  tilted  slightly  for- 
wards so  that  its  axis  corresponds  to  that  of  the  pelvis,  and 
its  lower  end  or  cervix  is  received  into  the  upper  end  of  the 
vagina. 

The  Broad  Ligament  (Fig.  99,  p.  232)  of  the  uterus  is 
the  fold  of  peritoneum  attached  to  each  side  of  the  fundus, 
in  which  are  three  partial  subdivisions,  viz.,  a  superior  in 
which  is  the  Fallopian  tube,  an  anterior  in  w^hich  is  the 
round  ligament  of  the  uterus,  and  a  posterior  covering  the 
ovary. 

The  right  round  ligament  of  the  uterus  is  now  to  be 
traced  from  the  internal  abdominal  ring  to  the  fundus  of 
the  uterus,  but  the  Fallopian  tube  and  ovary  may  be  more 
conveniently  examined  with  the  uterus  at  a  later  period. 

The  Vagina  (Fig.  132,  12)  is  a  curved  tube  of  which  the 
anterior  wall  is  considerably  shorter  than  the  posterior,  the 
former  in  the  virgin  rarely  exceeding  two  inches  in  length, 
but  the  latter  being  nearly  twice  as  long  (Savage).  It  is  in 
contact  with  the  bladder  in  front,  and  with  the  rectum  be- 
hind at  the  lower  part,  but  the  recto-vaginal  pouch  of  peri- 
toneum intervenes  between  the  two  organs  above.  The 
neck  of  the  uterus  projects  backwards  into  the  upper  ex- 
tremity of  the  vagina,  and  its   lower   extremit^'^   passes 
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through  the  levator  ani  muscle  and  is  surrounded  by  the 
sphincter  vaginse. 

The  viscei'a  of  the  pelvis  heing  drawn  down  to  the  left,  the  internal 
iliac  vessels  and  sacral  plexus  of  the  right  side  can  be  examined,  and 
they  should  also  be  dissected  on  the  left  half  of  the  pelvis,  which  has 
been  preserved  for  the  purpose.  Opportunity  may  be  taken  to  trace 
branches  of  the  sympathetic  nerve  to  the  sides  of  the  pelvic  organs. 

The  Internal  Iliac  Artery  (Fig.  133,  4)  is  a  branch  of 
the  common  iliac,  from  which  it  comes  off  at  the  sacro-iliac 
S3aichondrosis,  and  immediately  passes  into  the  pelvis.  In 
the  foetus  the  hypogastric  artery,  the  direct  continuation 
of  the  internal  iliac  in  size  and  direction,  passed  forw^ards 
over  the  bladder  to  the  umbilicus,  but  it  is  now  converted 
into  a  fibrous  cord,  which,  however,  is  pervious  for  a  short 
distance,  and  thus  gives  branches  to  the  bladder.  The  in- 
ternal iliac  is  crossed  by  the  ureter  and  closely  covered  by 
the  peritoneum  in  front;  behind  it  are  the  internal  iliac 
vein  and  the  lumbo-sacral  cord,  with  a  portion  of  the  pyri- 
formis  muscle.  At  the  upper  border  of  the  great  sacro- 
sciatic  notch  it  divides  into  anterior  and  posterior  trunks, 
which  gives  branches  to  the  viscera  and  to  the  inside  and 
outside  of  the  pelvis. 

Branches  (Fig.  133). — From  the  anterior  division  are 
given  off  three  visceral  and  three  parietal  branches ;  from 
the  posterior  trunk  three  parietal  branches. 

Anterior  Dimsion. 

Viciopral        {  Superior  vertical.  PanVtal  i  Obturator. 

,  ,  -;  Interior  vesical.  i  i,  -^  Sciatic. 

branches.      i  mj  ■.,    ,  i,  -j  i  brauches.  l  r,   a- 

(^  Middle  hsemorrhoiaal.  (^Fudic. 

(Uterine  "I  additional 
(  Vaginal  J  in  female. 

1.  The  Siqoerior  vesical  (7)  arteries  are  small  branches 
from  the  unobliterated  portion  of  the  hj^pogastric  artery, 
which  are  distributed  to  the  upper  part  of  the  bladder.  A 
middle  vesical  branch  is  sometimes  derived  from  one  of 
these. 

2.  The  Inferior  vesical^  and  3.  Middle  hsemorrhoidal 
(16)  arteries  generally  come  off  together,  and  are  distributed 
to  the  under  surface  of  the  bladder  and  vesiculae  seminales, 
and  to  the  adjacent  portion  of  the  rectum.  The  middle 
hsemorrhoidal  artery  anastomoses  with  the  superior  hsemor- 
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rhoidal  branch  of  the  inferior  mesenteric  above,  and  with 
the  inferior  hemorrhoidal  branch  of  the  pudic  artery  below. 

Fig.  133. 


Side  View  of  Left  Half  of  Female  Pelvis  from  within  with  Internal  Iliac  Artery 
(altered  from  Savage). 


1, 1.  Spermatic  or  ovarian  artery. 

2.  Right  ureter  (cut). 

3.  External  iliac  vessels. 

4.  Internal  iliac  artery. 

5.  Epigastric  artery  giving  an  obturator 

branch. 

6.  Posterior    trunk     of    internal    iliac 

dividing  into  gluteal,  ilio-lumbar, 
and  lateral  sacral  branches. 

7.  Anterior  trunk  of  internal  iliac  artery 

giving  oflF  superior  vesical  and 
uterine  arteries,  and  ending  in  the 
obliterated  hypogastric  (cut). 

8.  Uterine   artery    anastomosing    with 

the  ovarian  in  the  broad  ligament, 
and  giving  a  vaginal  branch. 

9.  Obturator  artery. 

25 


10.  Left  ureter. 

11.  Obturator  internus. 

12.  Sacral  plexus. 
1.3.  Pudic  artery. 
1-1.  Sciatic  artery. 

15.  Levator  ani. 

16.  Inferior  vesical  and  middle  hsemor- 

rhoidal  arteries. 
B.  Bladder. 
U.  Uterus. 
0.  Ovary. 
T.  Fallopian  Tube. 
V.  Vagina. 
E.  Rectum. 
P    Pubes. 
S.  Sacrum. 
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4.  The  Uterine  (8)  and  Vaginal  arteries  supply  tliose 
organs,  the  uterine  passing  to  the  cervix  and  then  giving 
branches  to  the  body  of  tlie  uterus. 

5.  The  Ohlurator  (9)  arterj'  passes  directly  forwards 
below  the  level  of  the  nerve  to  the  obturator  foramen, 
through  the  upper  part  of  which  it  disappears  with  the 
nerve,  after  giving  off  a  small  pubic  branch  to  the  back  of 
the  bone,  and  also  an  iliac  branch  to  the  iliacus  intern  us 
and  ilium.  The  distribution  of  the  obturator  artery  out- 
side the  pelvis  has  been  already  seen  on  the  right  side 
(p.  218)  but  may  now  be  followed  out  on  the  left  side. 

When  the  obturator  arises  from  the  epigastric  artery 
there  is  generally  a  small  branch  running  in  the  proper 
position  with  the  obturator  nerve  (u.  p.  147). 

6.  The  Sciatic  (14)  and  1.  the  Pudic  (13)  arteries  can 
only  be  seen  for  a  short  distance  within  the  pelvis,  as  they 
lie  on  the  pyriformis  to  pass  through  the  lower  part  of  the 
greater  sacro-sciatic  foramen  below  that  muscle.  The  pudic 
is  generally  smaller  than  the  sciatic,  and  a  little  in  front 
of  it,  but- the  size  and  relation  of  the  vessels  vary.  Sup- 
posing the  perineum  and  buttock  to  have  been  dissected, 
the  opportunity  may  be  taken  to  trace  the  sciatic  arterj^ 
through  the  great  sacro-sciatic  foramen  to  its  distribution 
outside  the  pelvis,  and  to  follow  the  pudic  in  its  course 
around  the  spine  of  the  ischium,  and  through  the  lesser 
foramen  to  the  perineum,  where  it  will  be  seen  running 
close  to  the  margin  of  the  jDubes. 

\_Posterior  Division. 

^Gluteal. 
Parietal  branches.    <  Ilio-lumbar. 

(  Lateral  sacral.] 

The  three  parietal  branches  from  the  posterior  division 
of  the  internal  iliac  artery  are,  the  gluteal,  ilio-lumbar,  and 
lateral  sacral  arteries. 

1.  The  Gluteal  (6)  artery  is  a  thick  trunk,  disappearing 
at  once  through  the  upper  part  of  the  great  sacro-sciatic 
foramen  between  the  lumbo-sacral  and  first  sacral  nerves 
and  above  the  p3''riformis.    It  is  distributed  to  the  buttock 

(P-  nt). 

2.  The  Ilio-lumbar  artery  passes  into  the  iliac  fossa  be- 
neath the  psoas  and  iliacus  muscles ;  and  then  divides  into 
a  lumbar  branch  which  anastomoses  with  the  last  lumbar 
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arteiy,  and  an  iliac  branch  which  supplies  the  iliacus  and 
the  bone,  anastomosing  with  the  circumflexa  ilii  branch  of 
the  external  iliac  artery. 

3.  The  Lateral  sacral  artery  (often  double)  descends  on 
the  front  of  the  sacrum  internally  to  the  sacral  foramina, 
to  the  coccj'x,  where  it  anastomoses  with  the  artery  of  the 
opposite  side  and  with  the  sacra  media  from  the  aorta.  In 
its  course  it  gives  branches  to  the  sacral  nerves  and  the 
P3'riformis  muscle. 

The  Veins  corresponding  to  the  branches  of  the  internal 
iliac  arter}?-  open  into  the  internal  iliac  vein,  which  passes 
beneath  its  artery  to  the  common  iliac  vein. 

The  bladder  aad  rectum  are  now  to  be  drawn  out  of  the  pelvis  as 
much  as  possible,  to  do  which  it  will  be  necessary  to  divide- the  liga- 
ments of  the  bladder  and  the  recto-vesical  layer  of  pelvic  fascia  ;  this 
will  bring  into  view  the  structures  which  close  the  lower  aperture  or 
outlet  of  the  pelvis. 

The  Floor  of  the  Pelvis  (Fig.  134)  is  formed  by  the 
following  structures.  In  front  the  levatores  ani  of  the 
two  sides  blend  in  the  middle  line,  supporting  and  being 
closely  connected  with  the  pelvic  viscera.  Immediatel3' 
behind  these  and  separated  only  by  a  very  narrow  space 
of  cellular  tissue,  are  the  two  coccygei  muscles;  and  pos- 
terior to  these  the  two  smaller  sacro-sciatic  ligaments, 
which  bound  the  great  sacro-sciatic  foramen.  This  fora- 
men is  closed  by  the  pja'iformis  muscle,  above  and  below 
which,  vessels  and  nerves  leave  the  pelvis. 

The  Levator  Ani  Muscle  (Fig.  135,  23,  p.  294,  and  Fig. 
130,  p.  280)  takes  its  origin  from  the  back  of  the  pubes,  and 
from  the  front  of  the  spine  of  the  ischium  ;  between  those 
points  its  fibres  are  attached  to  the  white  line  marking  the 
division  of  the  pelvic  fascia,  and  seen  on  the  dissection  of 
the  fascia  from  without  (Fig.  128,  18,  p.  278).  The  ante- 
rior fibres  pass  beneath  the  bladder  and  prostate  to  unite 
with  those  of  the  opposite  side  in  the  median  raphe  of  the 
perineum,  the  name  levator  prostatse  being  sometimes  given 
to  those  fibres  which  pass  beneath  the  prostate  (in  the  female 
thej'  are  connected  with  the  vagina) ;  the  middle  fibres  are 
inserted  into  the  rectum  and  blend  with  the  sphincter; 
whilst  the  posterior  fibres  unite  with  those  of  the  opposite 
side  in  the  median  raphe  behind  the  anus,  and  are  attached 
to  the  apex  of  the  coccj'x. 

The  Coecygeus  (Fig.  135,  34)  is  the  little  triangle  of 
pale  muscular  fibres  having  its  insertion  into  the  side  of 
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the  coccyx,  and  its  origin  (the  apex  of  the  triangle)  from 
the  spine  of  the  ischium  immediately  behind  the  attachment 
of  the  levator  ani,  from  which  tlie  muscle  is  separated  by 
a  narrow  cellular  interval.  The  posterior  border  of  the 
coccj^geus  is  intimately  connected  with  the  lesser  sacro- 
sciatic  ligament,  which  passes  from  the  sacrum  to  the  spine 
of  the  ischium. 

Fig.  134. 


Floor  of  Female  Pelvis  (from  Savage). 


1.  Symphysis  pubis. 

2.  Section  of  bladder. 

3.  Section  of  vagina. 

4.  Levator  ani  muscle. 

5.  Obturator  vessels. 

6.  Obturator  interaus  muscle. 

7.  Section  of  rectum 


S.  Coccygeus  muscle. 

9.   "White  line"  of  pelvic  fascia. 

10.  Sciatic  and  pudic  vessels  and  nerves. 

11.  Lesser  sacro-sciatic  ligament. 

12.  Front  of  sacrum. 

13.  Pyriformis  muscle. 


The  Obturator  Internus  Muscle  (Fig.  135,  19)  has 
been  destroj^ed  on  the  right  side,  but  on  the  left  side  of 
the  pelvis  may  be  seen  both  above  and  below  the  level  of 
the  fascial  origin  of  the  levator  ani.  It  arises  from  the 
posterior  aspect  of  the  rami  of  the  pubes  and  ischium  im- 
mediately in  front  of  the  thyroid  foramen  ;  from  the  inner 
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siirfiice  of  the  olitnrator  ligament ;  and  from  the  surface  of 
bone  behind  the  foramen  as  far  as  the  great  sacro-sciatic 
notch.  The  fibres  end  in  a  tendon,  Avhich  passes  out  of 
the  lesser  sacro-sciatic  foramen  to  be  inserted  on  the  upper 
margin  of  the  great  trochanter  of  the  femur,  its  deep  sur- 
face being  subdivided  into  four  or  five  small  tendons  as  it 
■winds  over  the  edge  of  the  sacro-sciatic  notch,  which  is 
iucrusted  with  cartilage  and  lubricated  by  a  bursa. 

The  pelvic  viscera  are  now  to  be  removed  by  carefully  detaching 
the  urethra  and  bladder  from  the  pubes,  dividing  the  levator  aui,  and 
severing  the  slight  connections  between  the  rectum  and  coccyx. 
The  whole  of  the  urinary  and  genital  organs  should  be  carefully  pre- 
served for  after-examination  [p.  296].  The  sacral  nerves  can  now 
be  dissected  on  both  sides  of  the  pelvis,  and  in  order  to  see  them 
clearly  it  will  be  well  to  remove  the  remaining  branches  of  the  inter- 
nal iliac  artery.  All  the  branches  of  the  sacral  nerves  should  be 
preserved,  and  care  be  taken  not  to  remove  the  gangliated  cord  and 
hypogastric  plexus  of  the  sympathetic.  The  upper  sacral  nerves  will 
be  readily  seen  emerging  from  the  foramina,  but  the  fifth  sacral  and 
the  coccygeal  nerve  will  be  found  piercing  the  coccygeus  muscle  close 
to  the  side  of  the  coccyx. 

The  Sacral  Plexus  (Fig.  135)  is  formed  by  the  upper 
four  sacral  nerves  and  the  lumbo-sacral  cord  derived  from 
the  fourth  and  fifth  lumbar  nerves,  which  is  seen  descend- 
ing into  the  pelvis.  The  several  nerves  receive  branches 
from  the  cord  of  the  sympathetic  as  the}^  leave  the  sacral 
foramina,  and  then  lying  on  the  pyriformis  muscle  they 
unite  to  form  one  large  flat  band,  which  is  the  plexus. 
This  is  seen  to  disappear  through  the  great  sacro-sciatic 
foramen  immediately  above  the  lesser  sacro-sciatic  liga- 
ment, and  by  looking  at  the  outside  of  the  pelvis  the  dis- 
sector will  be  able  to  see  the  three  nerves  into  which  it 
divides,  viz..  Great  Sciatic,  Small  Sciatic,  and  Internal 
Pudic;  and  to  trace  the  pudic  nerve  around  the  spine  of 
the  ischium  and  through  the  lesser  sacro-sciatic  foramen 
to  the  perineum. 

Branches  ivithin  the  Pelvis.  A  couple  of  branches  are 
given  to  the  pyriformis  either  from  tlie  plexus  or  from  the 
sacral  nerves  before  they  unite.  The  nerve  to  the  obturator 
internus  (26)  arises  at  the  point  of  union  of  the  lumbo- 
sacral with  the  first  sacral  nerve,  and,  lying  upon  the  plexus 
passes  with  the  pudic  nerve  through  the  sacro-sciatic  fora- 
mina to  the  inner  surface  of  the  muscle,  supplying  in  its 
course  the  gemellus  superior.     The  nerve  to  the  quadratas 

25* 
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27    29    31      33 


Side  View  op  the  Nerves  of  the  Pei.vi 
(from  Hirschfeld 
Abdomiaal  aoi'ta. 
Gangliated  cord  of  sympatlietic  (left 

side). 
Genito-cvural  neive. 
Left  common  iliac  artery. 
Right  common  iliac  artery. 
Left  lumbo-sacral  cord. 
Psoas  muscle. 
Gangliated  cord  of  sympathetic  (right 

side). 
Internal  iliac  artery  (cut). 
Gluteal  artery  (cut). 
Right  external  iliac  artery. 
Right  lumbo-sacral  nerve. 
Obturator  nerve. 
First  sacral  nerve. 
Gluteal  nerve. 
Pyriformis  of  left  side  (cut). 
Obturator  artery. 
Second  sacral  nerve. 
Obturator  internus. 
Pyriformis  of  right  side. 


s,  THE  Viscera  having  been  Rb.moved 
and  Leveill^). 

21.  Nerve  to  levator  ani. 

22.  Sacral  plexus. 

23    Levator  ani  (cut). 
2-1.  Third  sacral  nerve. 

25.  Bulb  of  [corpus  spongiosum]  urethrie 

covered  by  accelerator  uriuse. 

26.  Nerve  to  obturator  internus. 

27.  Transversus  perinffii  (cut). 
2S.  Fourth  sacral  nerve. 

29.  Dorsal  nerve  of  penis. 

30.  Visceral  branches  (cut). 

31.  Inferior  pudendal  nerve. 

32.  Fifth  sacral  nerve. 

33.  Small  sciatic  nerve. 

34.  Coccygeus  muscle. 

36.  Sixth  or  coccygeal  nerve. 

35.  Internal  pudic  nerve. 

40.  Inferior  hasmorrhoidal  nerve. 
42.   Posterior  superficial  perineal  nerve. 
44.  Anterior  superficial  perineal  nerve. 
46.  Deep   perineal    nerves  to  bulb  and 
muscles. 
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from  the  lower  part  of  the  plexus,  or  sometimes  from  the 
great  sciatic  uerve,  passes  out  beneath  that  nerve  close 
upon  the  hip-joint,  and  supplies  the  quadratus  and  the 
gemellus  inferior  (p.  122). 

At  the  upper  margin  of  the  great  sacro-sciatic  foramen 
will  be  seen  the  siq^ierior  gluteal  nerve  (15),  derived  from 
the  lumbo-sacral  cord  and  passing  out  above  the  pyriformis 
with  the  gluteal  artery. 

Below  the  plexus  are  the  branches  of  the  other  sacral 
nerves.  These  last  can  seldom  be  made  much  of,  since  the 
nerves  themselves  are  very  small  and  a  quantity  of  fibrous 
tissue  is  mixed  with  them. 

From  i\\Q  fourth  sacral  nerve  a  branch  may  be  traced  to 
its  junction  with  the  fifth  nerve,  and  from  the  fourth  also 
are  derived  communicating  branches  to  the  sympathetic  on 
the  bladder  and  rectum,  and  muscular  branches  to  the 
levator  ani  and  coccygeus  ;  as  well  as  a  branch  which  passes 
through  the  great  sacro-sciatic  ligament  to  the  perineum 
to  suppl}^  the  external  sphincter. 

The  Fifth  Sacral  nerve  communicates  with  the  fourth 
and  the  coccygeal  nerve,  and  terminates  by  piercing  the 
coccygeus  muscle,  which  it  supplies. 

The  Coccygeal  nerve  (6th)  also  pierces  the  coccygeus 
muscle  to  end  on  the  back  of  the  coccyx. 

The  Gangliated  Cord  of  the  Sympathetic  (Fig.  135, 
8)  may  be  traced  on  each  side  of  the  sacrum  internall}'^  to 
the  foramina,  and  has  upon  it  four  or  five  ganglia ;  the  two 
cords  uniting  on  the  coccyx  in  the  ganglion  impar.  Com- 
municating branches  are  given  to  the  sacral  nerves  and  to 
the  hj^pogastric  plexus. 

The  Hypogastric  plexus  is  placed  on  the  front  of  the 
sacrum,  and  is  continuous  with  the  sympathetic  plexus 
upon  the  aorta.  It  is  continued  forward  upon  the  two 
internal  iliac  arteries  to  form  the  pelvic  plexuses,  which 
are  placed  on  each  side  of  the  bladder  and  rectum. 

In  addition  there  are  upon  the  several  hollow  viscera 
plexuses  from  the  sj^mpathetic,  parts  of  which  are  visible 
in  the  various  stages  of  the  dissection.  They  are  derived 
from  the  pelvic  plexuses,  and  are  distributed  over  the 
bi'anches  of  arteries  supplied  to  the  several  viscera,  receiv- 
ing corresponding  names. 

The  Pyriformis  Muscle  (Fig.  135,  20)  if  not  suffl- 
cienth'^  well  seen  may  be  more  fully  exposed  by  drawing 
the    sacral   plexus  out  of  the   sacro-sciatic  foramen.     It 
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arises  from  the  front  of  tbe  sacrum  between  tlie  1st,  2d, 
3d,  and  4th  sacral  foramina,  and  leaves  the  pelvis  through 
the  great  sacro-sciatic  foramen,  having  the  gluteal  vessels 
and  nerve  at  its  upper,  and  the  sciatic  and  pudic  vessels 
and  nerves  at  its  lower  border.  It  is  inserted  into  the 
npper  border  of  the  great  trochanter  of  the  femur,  and  is 
siqjplied  by  branches  from  the  upper  sacral  nerves. 

Pelvic  Yiscera  in  the  Male. 

The  bladder  with  the  urethra  and  the  rectum  having  been  removed 
as  directed,  should  be  laid  on  the  table  with  the  rectum  uppermost, 
and  that  viscus  should  be  cleaned,  [and  stuffed],  and  its  muscular 
fibres  exposed. 

The  Rectum  is  about  eight  inches  long  and  is  generally 
largest  just  above  the  anus,  which  will  be  seen  to  be  sur- 
rounded by  the  sphincter  muscle.  The  arrangement  of  the 
peritoneum  upon  the  rectum  has  been  alread}'  described 
(p.  283),  and  the  longitudinal  muscular  fibres  will  be  now 
seen  to  differ  from  those  of  the  rest  of  the  large  intestine, 
in  being  spread  all  around  it  instead  of  being  collected  in 
three  bands.  The  internal  or  circular  muscular  fibres  be- 
come thickened  near  the  anus  to  form  the  internal  sphincter 
muscle,  wiiich  is  best  seen  when  the  bowel  is  opened.  The 
numerous  arteries  entering  the  rectum  are  derived  from 
three  sources — the  superior  hsemorrhoidal  artery  from  the 
inferior  mesenteric;  the  middle  hsemoriboidal  from  the  in- 
ternal iliac,  and  the  inferior  h?emorrhoidal  from  the  internal 
pudic.  The  veins  open  both  into  the  vena  portae  and  the 
internal  iliac  vein. 

The  intestine  being  opened  along  its  unattacjied  border, 
the  mucous  membrane  will  be  seen  to  be  smooth,  except 
near  the  anus,  where  it  is  thrown  into  longitudinal  folds 
by  the  sphincter.  Here  also  it  frequentlj-  happens  that 
hiiemorrhoids  exist.  Three  or  four  transverse  ridges  of 
mucous  membrane  (valves  oi'  folds  of  Houston)  will  be 
found  from  three  to  six  inches  above  the  anus,  which  occa- 
sionally cause  difficulty  in  the  introduction  of  a  bougie  or 
rectum  tube. 

The  rectum  is  now  to  be  carefully  dissected  from  the  bladder, 
which  is  then  to  be  moderately  distended  with  air  [or  tow,  or  a 
cloth]  and  the  under  surface  of  the  penis  and  bladder  bemg  then 
placed  before  the  student,  he  is  to  dissect  out  thoroughly  the  whole 
of  the  parts  exposed. 
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The  Corpus  Spongiosum  Urethrae  (Fig.  136,  20)  is 
seeu  between  the  two  corpora  cavernosa  penis,  and  behind 
the  point  where  these  bodies  cease  will  be  seen  the  bulb 
(21),  from  which  any  remains  of  the  accelerator  urinse 
mnscle  shonld  be  removed.  Behind  the  bulb  is  the  slender 
membranous  portion  (10)  of  the  urethra  which  terminates 
at  ih.Q  prostate  (7),  the  under  surface  of  which  is  now  ex- 
Fig.  136. 


Longitudinal  Section  of  the  Bladder, 

1.  Uracbus. 

2.  Kecto-vesical  fold  of  peritoneum. 

3.  Opening  of  the  iMght  ureter. 

4.  A  slight  ridge  formed  hy  the  muscle 

of  the  ureter. 

5.  The  neck  of  the  bladder. 

6.  Prostatic  portion  of  the  urethra. 

7.  Prostate  gland. 

8.  The  common  ejaculatory  duct. 

9.  Right  vesicula   seminalis ;    the  vas 

deferens  is  cut  short. 
10.  Membranous  portion  of  the  urethra. 
Its  direction  is  the  reverse  of  this 
when  in  situ. 


Prostate  Gland,  and  Penis  (from  Wilson). 

11.  Cowper's  gland   of   the   right   side 

■with  its  duct. 

12.  Bulbous  portion  of  the  urethra. 

13.  Fossa  navicularis. 

14.  Corpus  cavernosum. 

15.  Right  crus  penis. 

16.  A    portion  of    the  septum    pectinl- 

forme. 
17    The  glans  penis. 

18.  Corona  glandis 

19.  Meatus  urinarius. 

20.  Corpus  spongiosum. 

21.  Bulb  of  the  corpus  spongiosum. 


posed  with  the  vesiculas  se7ninales(g),  vasa  deferentia,  and 
base  of  the  bladder.  On  each  side  of  the  membranous  por- 
tion of  the  urethra  may  be  found,  by  careful  dissection,  a 
little  yellow  body  of  the  size  of  a  pea,  Coivpei'\s  gland  (11), 
the  duct  of  which  opens  into  the  bulbous  portion  of  the 
urethra.    By  turning  the  preparation  over,  the  dorsal  aspect 
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of  the  penis  will  be  brought  into  view  and  the  dorsal  ves- 
sels and  nerves  will  be  seen.  The  dorsal  vein  may  now  be 
traced  to  its  junction  with  the  plexus  of  veins  around  the 
prostate  and  neck  of  the  bladder. 

The  Prostate  (Fig-  136,  7)  is  shaped  like  a  chestnut, 
having  the  small  end  or  apex  in  front.  The  length  of  the 
organ  from  base  to  apex  is  in  health  from  1^  to  1^  inches, 
and  the  greatest  transverse  diameter  about  If  inches  (H. 
Thompson)  ;  but  these  measurements  undergo  great  varia- 
tion in  old  persons,  the  subjects  of  "  enlarged  prostate." 
The  prostate  consists  of  two  lateral  lobes,  the  division 
between  which  is  marked  by  a  slight  groove  on  the  under 
surface,  the  third  or  middle  lobe  described  by  some  authors 
being  the  result  of  morbid  changes.  A  little  hollow  in  the 
centre  of  the  posterior  aspect,  or  base,  receives  the  common 
ejaculatory  duct.  The  structure  of  the  prostate  is  partly 
glandular  and  partly  muscular,  the  fibres  (of  the  unstriped 
variety)  being  continuous  with  those  of  the  bladder.' 

The  VesiculaB  Seminales  (Fig-  136,  9)  are  two  mem- 
branous receptacles  for  the  semen,  attached  to  the  under 
surface  of  the  bladder  immediately  behind  the  prostate, 
from  which  they  diverge.  Each  vesicle  consists  of  a  con- 
voluted tube,  which  becomes  straight  at  the  base  of  the 
prostate,  and  joins  the  corresponding  vas  deferens  to  form 
the  common  ejaculatory  duct^  to  be  afterwards  seen  opening 
into  the  urethra. 

The  Bladder  (Fig.  136,  4).  The  2^e'>'Honeal  coat  of  the 
bladder  has  been  already  dissected  (p.  284). 

The  muscular  coat  consists  of  three  layers,  external  or 
longitudinal,  middle  or  circular,  and  internal  (submucous 
of  Ellis),  also  longitudinal. 

The  external  layer^  sometimes  known  as  the  detrusor 
U7'inse,  is  attached  to  the  anterior  true  ligaments  of  the 
bladder  at  the  back  of  the  pubes.  It  is  continued  over  the 
bladder  and  joins  the  posterior  part  of  the  prostate. 

The  middle  layer  consists  of  circular  fibres,  which  form 
the  sphincter  vesicse  around  the  neck  of  the  bladder,  and 
are  then  continued  over  the  prostate.  They  become  more 
or  less  oblique  m  their  distribution  over  the  bladder. 

The  internal  layer  is  continuous  with  the  longitudinal 
fibres  of  the  urethra,  and  is  joined  by  the  fibres  of  the 

'  For  full  particulars  of  the  minute  structure  of  the  prostate,  blad- 
der, etc.,  the  student  may  refer  to  Kolliker's  "  Microscopic  Anatomy," 
or  Professor  Ellis's  paper  in  Medico-Chirurgical  Trans.,  vol.  xxxix. 
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ureters,  which  meet  in  the  middle  line  and  are  also  spread 
over  the  trigonum  (Ellis). 

Sir  Charles  Bell  described  special  muscular  bands  con- 
tinned  from  the  ureters  to  the  back  of  the  prostate,  the 
existence  of  which  as  separate  structures  is  doubtful. 
According  to  Dr.  Pettigrew,  whose  beautiful  preparations 
are  in  the  museum  of  the  College  of  Surgeons  of  England, 
the  arrangement  of  the  muscular  fibres  of  the  bladder  is 
reducible  to  a  series  of  figure-of-8  loops,  the  so-called  circu- 
lar fibres  depending  upon  compression  of  the  two  halves  of 
the  figure — thus  8  becomes  8- 

Beneath  the  muscular  is  the  Jibrous  coat  of  the  bladder, 
composed  of  loose  connective  tissue. 

The  bladder  is  to  be  opened  along  its  upper  surface  by  a  longi- 
tudinal cut,  which  is  to  be  continued  with  a  strong  pair  of  scissors 
through  the  iipper  surface  of  the  prostate  and  the  whole  length  of 
the  urethra,  in  the  latter  portion  being  a  little  to  one  side  of  the 
middle  line. 

Interior  of  Bladder  and  Urethra  (Figs.  136  and 
13t). — The  mucous  membrane  of  the  bladder  if  healthy 
will  be  pale  and  more  or  less  in  folds  throughout,  except 
near  the  urethra,  where  is  the  triangular  space  called  the 
trigone  [yeaicale^  or  trigonum  vesicae.  This  space  corres- 
ponds to  that  between  the  vesiculse  serainales  externally, 
and  the  sides  of  the  triangle  are  about  an  inch  and  a  half 
long,  being  bounded  by  the  orifices  of  the  [urethra  and 
the]  ureters  which  will  be  recognized  as  little  slits  in  the 
mucous  membrane.  If  a  probe  be  introduced  into  one  of 
the  ureters,  it  will  be  seen  to  pass  very  obliquely  through 
the  coats  of  the  bladder,  with  which  it  is  firmly  united 
[forming  thus  a  natural  valve].  The  epithelium  is  tes- 
sellated. 

The  Uaula  vesicae  is  a  small  elevation  of  the  mucous 
membrane  at  the  orifice  of  the  urethra,  which  is  not  often 
seen. 

The  Urethra  (Fig.  136)  averages  eight  inches  in  length 
and  is  divided  into  the  prostatic,  membranous,  bulbous^ 
and  spongy  portions. 

The  Prostatic  portion  (Fig.  137)  lies  in  the  prostate,  and 
is  about  an  inch  and  a  quarter  long.  On  each  side  of  it  will 
be  seen  the  cut  substance  of  the  prostate,  which  consists 
partly  of  glandular  and  partly  of  muscular  tissue.    At  the 
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Fig.  137. 


bottom  of  the  prostatic  portion  of  the  urethra  is  a  ridge 
called  the  veru  montanuvi  or  caput  gallinaginis  (5),  divid- 
ing the  canal  into  two  hollows  called  the  pr-ostatic  sinuses 
(8)  into  which  the  prostatic  ducts  open.  On  the  veru  mon- 
tauum  and  near  its  posterior  part  will  be  found  the  sinus 
pocularis  (6),  a  little  blind  pouch 
directed  backwards,  just  within 
which  are  placed  the  orifices  of 
the  common  ejaculatory  ducts.^ 

The  3Iemh7^anous  portion  (a)  is 
the  shortest  and  narrowest  division 
of  the  urethra,  and  being  placed 
between  the  two  layers  of  the  tri- 
angular ligament  which  meet  be- 
low, its  upper  wall  is  somewhat 
longer  than  its  floor,  the  former 
measuring  about  f  inch,  and  the 
latter  ^  inch  (Thompson).  The 
wall  of  this  portion  is  thin  and 
membranous,  but  it  will  be  seen 
to  be  inclosed  by  circular  involun- 
tary fibres  continuous  with  the 
circular  fibres  of  the  bladder  and 
prostate.  The  mucous  membrane 
is  smooth,  and  presents  no  orifices; 
it  is  frequently  stained  of  a  red 
color. 


Th 


E  Bdlbods,  Membranod?,  and  Prostatic  Urethra,  with  Part  of  the  Bladder, 

LAID  OPEN  FROM  ABOVE  (from  WHsOQ). 


1.  Part  of  the  urinary  bladder;  its  in- 

ternal surface. 

2.  Trigonum  vesicee. 

3.  Openings  of  the  ureters. 

4.  Uvula  vesic£e. 

5.  Veru  montanum. 

6.  Opening  of  the  sinus  pocularis. 

7.  7.  Apertures  of  the  ejaculatory  ducts. 

8.  8.  Openings  of  the  prostatic  ducts  in 

the  prostatic  sinus. 

9.  9.  Lateral  lobes  of  the  prostate  gland. 


a,  Membranous  portion  of  the  urethra. 

b,  h  Cowper's  glands. 

c,  c.  Apertures  of  the  excretory  ducts  of 

Cowper's  glands. 

d,  Comraeucenient  of  the  bulbous  portion 

of  the  urethra. 

e,  e.  Upper  surface  of  the  bulb  of  the  cor- 

pus spongiosum. 
/,  /.  Crura  penis. 
g,  g.  Corpus  cavernosum. 
h.  Spongy  portion  of  the  urethra. 


'  The  position  of  the  sinus  pocularis  is  given  differently  by  various 
authors  ;  thus  Quain,  Gray  and  Wilson  place  it  on  the  anterior,  and 
Cruveilhier  and  Ellis  on  the  posterior  part  of  the  veru  montanum. 
The  discrepancy  arises  from  slight  variations  in  the  shape  and  extent 
of  the  ridge. 
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The  Bulbous  portion  (d)  is  the  part  corresponding  to  the 
bulb  externally,  and  is  about  an  inch  long,  but  there  is  no 
line  of  demarcation  between  it  and  the  spongy  portion. 
The  canal  is  dilated  at  this  spot,  and  in  the  floor  of  it  are 
the  two  minute  orifices  of  the  ducts  of  Cowper's  glands, 
which  run  obliquely  through  the  wall  of  the  urethra  for 
some  distance.  The  cut  edge  of  the  bulb  will  be  seen  to  be 
continuous  with  the  corpus  spongiosum  which  surrounds 
the  spongy  or  anterior  portion  of  the  urethra,  and  expands 
again  to  form  the  glans  penis. 

The  Spongij  portion  is  the  longest  part  of  the  canal,  and 
averages  five  inches  in  length.  Its  calibre  is  somewhat 
smaller  than  that  of  the  bulbous  portion,  but  it  expands  in 
the  glans  penis  to  form  the/bssa  nau^c^<Zar^*•,  again  becom- 
ing contracted  at  the  meatus  or  orifice,  at  which  point  the 
urethra  is  as  small  as  in  the  membranous  portion,  and  occa- 
sionally smaller.  Along  the  floor  of  the  spongy  portion 
are  numerous  mucous  follicles  or  lacunae.,  the  orifices  of 
which  are  directed  towards  the  meatus ;  a  few  similar 
follicles  are  situated  on  the  upper  surface  of  the  urethra, 
one  of  which  opposite  the  fossa  navicularis  is  the  lacuna 
magna.  This  can  seldom  be  made  out  when  the  urethra  is 
opened  from  above  as  here  directed. 

The  mucous  membrane  is  smooth  and  pale  in  health,  but 
the  student  should  notice  carefully'  any  traces  of  stricture, 
which  will  probably  be  found,  if  present,  in  the  bulbous 
portion.  The  epithelium  of  the  posterior  part  of  the  urethra 
is  columnar,  but  becomes  tessellated  near  the  glans  penis. 

Beneath  the  mucous  membrane  of  the  urethra  there  is  a 
layer  of  longitudinal  involuntary  muscular  fibre  continuous 
with  the  submucous  layer  of  the  bladder  (Ellis),  and  inter- 
mixed with  fibrous  tissue.  According  to  Hancock,  circular 
muscular  fibres  also  invest  the  whole  length  of  the  urethra 
at  the  same  level. 

The  Corpora  Cavernosa  Penis  (Fig.  136,  14,  p.  291) 
are  now  seen  to  be  two  vascular  bodies  enclosed  in  fibrous 
capsules,  which  unite  to  form  a  median  septum  between 
them,  known  as  the  septum  p)ectiniforme  (16),  from  the 
comb-like  appearance  produced  by  apertures  in  it.  The 
elastic  capsule  consists  of  two  layers  of  fibres,  longitudinal 
and  circular,  from  which  traheculse  or  processes  are  dis- 
tributed through  the  vascular  tissue  of  the  organ.  The  at- 
tachment of  the  corpora  cavernosa  or  crura  penis  has  beau 
seen  in  the  dissection  of  the  perineum  (p.  106). 
26 
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Fig.  138. 


The  Testicle  (Fig.  138)  has  already  been  seen  in  its 
position  in  the  scrotum,  and  its  structure  should  now  be 

investigated  as  far  as  possible, 
but  cannot  be  thoroughly  seen 
without  mercurial  injection. 

The  testis  consists  of  two  parts, 
an  anterior  or  larger  portion, 
the  body  of  the  testis,  and  the 
accessory  and  more  slender  pos- 
terior part,  the  epididymis^  from 
the  lower  end  of  which  the  vas 
deferens  or  duct  arises. 

The  testicle  has  three  tunics 
or  coverings.  The  tunica  vagi- 
nalis (i)  is  a  serous  covering 
derived  originally  from  the  j^eri- 
toneum,  and  described  as  con- 
sisting of  two  portions,  the  tuni- 
ca vaginalis  propria  [visceral 
layer]  which  covers  the  organ, 
and  the  tunica  vaginalis  rejlexa 
[parietal  la3'er]  or  reflected  por- 
tion. The  tunica  alhuginea  (2) 
is  a  fibrous  covering  inclosing 
the  body  of  the  testis,  and  send- 
ing into  its  centre  a  vertical 
process  called  the  mediastinum 
(3)  or  corpus  Highmorianum. 
From  this,  secondary  processes 
or  septa  are  derived,  which  sepa- 
rate the  lobules  of  the  testicle. 
The  tunica  albuginea  is  insepa- 
rably connected  with  the  tunica 
vaginalis,  thus  forming  a  fibro- 
serous  membrane.  The  tunica  vasculosa  (4)  is  beneath  the 
tunica  albuginea,  and  contains  the  ramifications  of  the 
bloodvessels,  which  cannot  be  seen  except  when  finely 
injected. 

The  Epididymis  (Fig.  139)  is  divided  into  three  parts. 
The  upper  extremity  is  the  head  or  globus  major  (7)  which 
is  divisible  into  coni  vasculosi ;  the  central  portion  is  the 
body  (8),  and  the  lower  extremit}^  the  tail  or  globus  minor 
(9),  which  is  larger  than  the  body,  but  not  so  large  as  the 


Transveksb  Sbction  of  the  Tes- 
ticle (from  Wilson). 

1.  Cavity  of  the  tunica  vaginalis. 

2.  Tunica  albuginea. 

3.  Mediastinum    testis    giving    off 

numerous  septa.  The  cut  ex- 
tremities of  the  vessels  below 
the  figure  belong  to  the  rete 
testis  ;  and  those  above  to  the 
arteries  and  veins  of  the 
organ. 

4.  Tunica  vasculosa,  or  pia  mater 

testis. 

5.  One  of  the  lobules,  consisting  of 

the  convolutions  of  thetubuli 
seminiferi,  and  terminating 
by  a  single  duct,  the  vas  rec- 
tum. 

6.  Section  of  the  epididymis. 
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Fig.  139. 


head.  From  this  the  vas  deferens  (lo)  or  cluct  of  the  tes- 
ticle arises,  and  close  to  its  point  of  origin  may  be  found 
a  single  tube  extending  along 
the  cord  and  called  the  vas 
aberrans  (ii). 

On  making  a  section  of  the 
uninjected  testis,  little  more 
can  be  seen  than  a  mass  of  a 
drab  color,  which  may  be  drawn 
out  in  threads,  these  being  the 
minute  seminal  tubes.  In  an 
injected  preparation  the  tubes 
may  be  traced  as  follows  (Fig. 
139):— 

Each  lobule  is  composed  of 
conyoluted  tubuli  seminiferi 
(3),  which  anastomose  with  one 
another,  and  these  as  they 
emerge  from  the  lobules  be- 
come straight,  and  are  called 
vasa  recta  (4),  about  twenty  in 
number.  Entering  the  medi- 
astinum, they  anastomose  to 
form  the  rete  testis  (5),  which 
terminates  in  the  vasa  efferen- 
tia  (6)  ;  and  these,  from  twelve 
to  fifteen  in  number,  pierce  the 
tunica  albuginea  to  form  the 
coni  vasculosi  (7)  of  the  globus 
major  of  the  epididymis.  The 
ducts  are  now  all  collected  into 
one,  which  by  its  convolutions 
forms  the  body  and  globus 
minor  of  the  epididymis,  and 
ends  in  the  vas  deferens. 

Attached  to  the  top  of  the 
testis  immediately  in  front  of 
the  epididymis  may  generally 

be  found  a  little  vesicle  called  the  hydatid  of  Morgagni^  the 
remains  of  Miiller's  duct;  and  in  the  cellular  tissue  of  the 
cord  immediately  above  the  epididjanis  ma}^  be  found  a 
small  white  body  which  has  been  supposed  by  M.  Giraldes, 
who  first  described  it,  to  be  part  of  the  remains  of  the 
Wolffian  body  of  the  fa^tus. 


Anatomy  of  thr  Testis  (from  Wil- 
son). 

1,  1.  Tunica  albuginea. 

2,  2.  Mediastinum  testis. 

3,  3.  Lobuli  testis  composed  of  tubuli 

seminiferi. 

4,  4.  Vasa  recta. 
0.  Rete  testis. 

6.  Vasaefferentia,  of  which  six  only- 

are  represented  in  this  diagram. 

7.  Coni  vasculosi,  constituting   the 

globus  majorof  the  epididymis. 
S   Body  of  the  epididymis. 
9   Globus  minor  of  the  epididymis. 

10.  Vas  deferens. 

11.  Vas  aberrans. 
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Pelvic  Viscera  in  the  Female. 

The  organs  removed  from  the  pelvis  are  to  be  laid  out  upon  the 
table  with  the  rectum  upwards ;  this  is  to  be  cleaned,  and  after  it 
has  been  examined  is  to  be  dissected  from  the  uterus. 

The  Rectum  (Fig.  132,  19,  p.  286)  corresponds  in  all 
particulars  to  that  of  the  male,  but  is  sometimes  much  dis- 
tended. The  description  of  the  rectum  will  be  found  at 
page  296. 

The  preparation  being  reversed,  the  bladder  and  urethra  are  next 
to  be  dissected  and  examined.  The  peritoneum  is  to  be  dissected  up 
from  the  bladder  and  left  attached  to  the  uterus. 

The  Bladder  (Fig.  132,  4)  is  more  capacious  than  in 
the  male,  and  is  direct!}^  continuous  with  the  urethra,  with- 
out the  intervention  of  a  prostate,  the  relation  to  the  vesi- 
culfe  seminales  and  vasa  deferentia  being  of  course  want- 
ing. The  bladder  is  firmly  attached  to  the  neck  of  the 
uterus  and  front  wall  of  the  vagina.  On  each  side  of  the 
upper  part  of  the  vagina  the  ureters  turn  upwards  to  gain 
the  sides  of  the  bladder,  running  obliquely  for  a  short  dis- 
tance in  the  vesico-vaginal  septum,  then  forwards  obliquely 
through  its  coats  to  open  by  two  orifices  an  inch  and  a  half 
apart,  about  where  the}^  would  open  in  the  male  (Savage). 
The  structure  of  the  bladder  in  the  female  corresponds 
closely  to  that  of  the  male,  which  is  given  at  page  298. 

The  Urethra  (Fig.  132,  6)  of  the  female  is  a  simple  tube 
about  an  inch  and  a  half  long,  the  structure  of  which  is 
best  seen  by  laying  it  open  with  the  bladder.  The  ui'ethra 
is  about  a  quarter  of  an  inch  in  diameter,  but  is  larger  near 
the  bladder,  this  being  also  its  most  dilatable  portion. 
The  mucous  and  muscular  coats  (circular  and  longitudinal) 
resemble  those  of  the  membranous  urethra  of  the  male. 

The  bladder  and  urethra  are  to  be  carefully  removed,  and  the 
vagina  and  uterus  exposed.  The  broad  ligament  of  the  uterus  should 
be  pinned  out  for  the  examination  of  the  Fallopian  tube  and  round 
ligament,  and  the  preparation  must  afterwards  be  reversed  for  the 
dissection  of  the  ovary,  which  is  placed  posteriorly. 

The  Vagina  (Fig.  140,  5)  has  been  seen  in  its  position 
in  the  pelvis  (p.  287)  when  the  anterior  wall  was  found  to 
be  shorter  than  the  posterior,  thus  giving  it  a  curved  direc- 
tion which  is  lost  when  the  organs  are  removed  from  the 
body.     The  vagina  is  composed  of  longitudinal  muscular 
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fibres  inclosing  erectile  tissue,  and  lined  l\y  a  mucous 
membrane,  which  when  the  tube  is  opened  will  be  seen  to 
form  transverse  rugae.  Two  longitudinal  ridges  at  the 
anterior  and  posterior  surfaces  of  the  vagina  have  been 
named  the  columns  of  the  vagina.  At  the  upper  part  of 
the  vagina  the  cervix  uteri  projects  into  its  cavity,  and  the 
vagina  will  be  found  to  be  attached  higher  on  its  posterior 
than  its  anterior  surface.  At  the  lower  end  will  be  found 
the  carunculee  myrtiformes^  or  remains  of  the  hymen,  and 
outside  the  vagina  may  be  found  the  two  small  glands  of 
Bartholin,  the  ducts  of  which  open  within  the  nyraphae. 

Fig.  140. 


DTERtia  WITH  ITS  APPENDAOES  VIEWED  FROM  THE  FRONT    (fl'Om  WilSOn). 


Body  of  the  uterus. 
Fundus. 
Cervix. 
Os  uteri. 
Vagina  [opened]. 

6,  6.  Broad  ligament  of  the  uterus. 

7,  Convexity  of  the  hroad  ligament  form- 

ed by  the  ovary. 

8,  8.  Round  ligaments  of  the  uterus. 

9,  9,  Fallopian  tubes. 


10.  10.    Fimbriated   extremities   of    the 

Fallopian  tubes;  on  the  right  side 
the  mouth  of  the  tube  is  turned  for- 
wards in  order  to  show  its  ostium, 
abdominale. 

11.  Ovary. 

12.  Utero-ovarian  ligament. 

13.  Fallopio-ovarian  ligament. 

14.  Peritoneum  of   anterior    surface    of 

uterus,  continuous  with  the  ante-' 
rior  layer  of  the  broad  ligament. 


The  Uterus  (Fig-  140,  i)  is  more  or  less  pyriform  in 
shape,  the  fundus  or  upper  part  of  the  body  being  broad 
and  somewhat  flattened  from  before  backwards,  and  the 
lower  end  or  cervix  being  cylindrical.  The  cervix  is  per- 
forated by  the  os  uteri  (externum)  [or  os  tincse],  a  trans-; 
verse  opening  which  divides  it  into  the  two  lips,  anterior 
and  posterior,  of  which  the  anterior  is  the  thicker. 

The  anterior  wall  is  to  be  divided  vertically  with  scissors,  and  thei 
cut  prolonged  on  each  side  towards  the  Fallopian  tub©. 

26* 
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Immediately  within  the  os  uteri  on  the  posterior  aspect 
of  the  cervix  is  seen  a  vertical  ridge  with  oblique  ridges 
radiating  from  it,  producing  the  appearance  known  as  the 
arbor  vitse:  A  similar  appearance  in  the  mucous  membrane 
of  the  anterior  surface  of  the  cervix  has  been  necessarily 
destroyed  by  the  incision.  Above  the  canal  of  the  cervix 
is  the  OS  internum^  which  opens  into  the  general  cavity  of 
the  uterus.  [It  should  be  noticed  that  the  canal  of  the 
cervix  forms  about  one-half  of  the  whole  internal  cavit}' 
of  the  uterus.] 

The  cavity  of  the  uterus  is  triangular  in  shape,  the  apex 
being  downwards  and  the  extremities  of  the  base  corre- 
sponding with  the  orifices  of  the  Fallopian  tubes.  It  is 
lined  by  a  smooth  mucous  membrane,  in  which  are  the  ori- 
fices of  numerous  small  glands. 

The  uterus  is  composed  of  pale  unstriped  muscular  fibre 
together  with  a  large  quantity  of  areolar  tissue.  In  preg- 
nancy the  muscular  fibres  become  much  developed  and  are 
divisible  into  three  layers. 

The  nerves  of  the  uterus  are  derived  from  the  hypogas- 
tric plexus  of  the  sj^mpathetic,  and  Dr.  Robert  Lee  has 
described  numerous  ganglia  on  the  surface  of  the  organ, 
and  believes  that  the  nerves  enlarge  during  pregnancy. 

The  Fallopian  Tube  (Fig.  140,  9)  is  found  at  the  upper 
part  of  the  broad  ligament  on  each  side  of  the  uterus,  into 
the  angles  of  which  the  two  tubes  open.  Each  tube  is 
about  four  inches  long  and  of  very  small  calibre  at  the 
uterus,  but  gradually  expands  to  form  the  fimbriated  ex- 
tremity^ a  trumpet-shaped  opening  surrounded  by  fringe- 
like processes  [fimbriae].  One  of  the  fimbriae  [fallopio- 
ovarian  ligament  (Fig.  140,  13)]  is  attached  to  the  ovarj^, 
and  serves  to  direct  the  tube  in  grasping  the  ovule  as  it 
emerges  from  that  organ.  The  tube  is  muscular  in  struc- 
ture and  is  lined  by  a  mucous  membrane  with  ciliated  epi- 
thelium. 

The  Round  Ligament  (Fig.  140,  8)  placed  in  the  an- 
terior part  of  the  broad  ligament  has  been  already  traced 
(p.  281).  It  is  composed  of  unstriped  muscular  and  areolar 
tissue,  and  is  covered  by  peritoneum,  which  in  the  child 
pan  bp  traced  for  a  short  distance  into  the  inguinal  canal, 
forming  the  canal  of  Nuck. 

The  Ovary  (Fig.  140,  11)  is  an  oval  body  situated  in 
the  posterior  part  of  the  bi'oad  ligaii:iept  on  each  side  of 
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the  utenis.  In  the  young  subject  it  is  smooth  and  plump, 
but  in  the  old  subject  it  is  shrivelled  and  scarred.  It  is 
attached  to  the  fundus  of  the  uterus  by  a  slender  cord,  the 
ligament  of  ovary  (12),  and  has  one  of  the  firabrise  of  the 
Fallopian  tube  attached  to  its  surface  [13].  It  is  com- 
posed of  a  fibrous  capsule  containing  the  Graafian  vesicles, 
from  which  the  ovules  are  discharged  by  a  process  of 
dehiscence  or  bursting,  producing  a  cicatrix  on  the  sur- 
face of  the  ovary,  and  within  it  a  shrivelled  clot  called  the 
corpua  luteum. 

Between  the  Fallopian  tube  and  the  ovarj^  and  contained 
in  the  broad  ligament,  are  the  remains  of  the  WolflSan 
body,  a  foetal  structure  which  becomes  the  epididymis  in 
the  male,  and  has  been  called  the  orgaii  of  Rosenmuller  in 
the  female.  It  consists  of  a  number  of  tubes  with  blind 
extremities.  Connected  with  the  lower  surface  of  the 
ovary  is  a  venous  erectile  tissue,  to  which  the  name  of 
Bulb  of  the  Ovary  has  been  given  b}^  Mr.  Reeves  Traer, 
who  first  described  it.^  This  is  supposed  to  maintain  the 
ovary  in  its  position  and  to  prepare  it  for  the  grasp  of  the 
Fallopian  tube  during  the  passage  of  the  ovule. 

Ligaments  or  the  Pelvis. 

The  remaining  soft  tissues  are  to  be  removed  from  the  halves  of 
the  pelvis  and  the  several  ligaments  dissected  out. 

Articulation  of  the  Vertebral  Column  with  the 
Pelvis  (Fig.  141). — The  last  lumbar  vertebra  is  connected 
with  the  sacrum  by  the  continuation  of  the  several  liga- 
ments common  to  the  vertebral  column,  and  by  an  inter- 
vertebral substance,  which  is  peculiar  in  being  of  greater 
thickness  in  front  than  behind.  There  are  also  two  special 
ligaments,  the  lumbo-sacral  and  ilio-lumbar. 

The  lumbosacral  or  sacro-vertebral  ligament  (2)  is  short, 
thick,  and  triangular,  being  attached  to  the  transverse 
process  of  the  last  lumbar  vertebra  above,  and  the  upper 
border  of  the  sacrum  below. 

The  ilio-lumbar  ligament  (3)  is  triangular,  and  passes 
horizontally  from  the  tip  of  the  transverse  process  of  the 
last  lumbar  vertebra  to  the  crest  of  the  ilium  close  above 
the  sacro-iliac  articulation. 

'  "  Sur  I'Arrangement  des  Veines  de  I'Ovaire,"  read  before  the  Ana- 
tomical Society  of  Paris,  ISii?. 
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Sacro-iliac  Articulation  ( Fig.  141).     The  anterior 
sacro-iliac  ligament  (4)  consists  of  short  fibres  passing  be- 
tween   the    anterior    sur- 
Fig.  141.  faces  of  the  two  bones. 

The  postei'ior  sacro-iliac 
ligament  is  composed  of 
strong  ligamentous  bands, 
connecting  the  rough  por- 
tion of  the  ilium  behind 
the  auricular  surface  of 
articulation  with  the  pos- 
terior surface  of  the  sa- 
crum external  to  the  pos- 
terior foramina. 

The  oblique  sacro-iliac 
ligament  is  a  superficial 
portion  of  the  posterior 
ligament,  and  reaches 
from  the  posterior  supe- 
rior spine  of  the  ilium  to 
the  third  lateral  tubercle 
on  the  sacrum. 

When  the  ilium  and 
sacrum  are  separated, 
after  the  dissection  of  the 
other  ligaments  of  the 
pelvis,  a  distinct  laj^er  of 
cartilage  will  be  found 
between  the  two  bones, 
with  occasionally  an  in- 
tervening space,  the  joint 
being  an  instance  of  "  am- 
phiarthrosis." 

Saero-sciatic  Ligaments  (Fig.  81,  p.  210) — These 
ligaments  have  been  partially  exposed  in  the  dissection  of 
the  gluteal  region. 

The  Great  sacro-sciatic  ligament  (2)  is  broad  at  its  upper 
attachment,  which  is  to  the  posterior  inferior  spine  of  the 
ilium  and  to  the  sides  of  the  sacrum  and  coccyx,  and  nar- 
rows to  its  insertion  into  the  inner  and  back  part  of  the 
tuberosity  of  the  ischium.  A  portion  of  this  ligament, 
prolonged  to  the  ramus  of  the  ischium,  has  been  seen  to 
protect  the  pudic  vessels  and  nerve. 

The  Lesser  sacro-sciatic  ligament  (3)  is  attached  to  the 


Ligaments  op  the  Pelvis  and  IIip-joint 
(from  Wilson). 

1.  Lower  part  of  the  anterior  common  liga- 

ment of  the  vertebra. 

2.  Lumbo-sacral  ligament. 

3.  Ilio-lumbar  ligament. 

4.  Anterior  sacro-iliac  ligament. 

5.  Obturator  membrane. 

6.  Poupart's  ligament. 

7.  Gimbernat's  ligament. 

8.  Capsular  ligament  of  the  hip-joint. 

9.  Hio-femoral  or  accessory  ligament. 
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side  of  the  sacrum  and  coccyx  close  to,  but  in  front  of,  the 
great  ligament,  and  reaches  to  the  spine  of  the  ischium  ; 
thus  separating  the  greater  from  the  lesser  sacro-sciatic 
foramen. 

Articulation  of  the  Sacrum  and  Coccyx. — The 
anterior  sacro-cocci/geal  ligament  is  a  thin  fasciculus  pass- 
ing from  the  anterior  surface  of  the  sacrum  to  the  front  of 
the  coccj'x. 

The  posterior  sacro-coccygeal  ligament  is  attached  to  the 
lower  opening  of  the  sacral  canal,  and  passes  along  the 
whole  length  of  the  posterior  surface  of  the  coccyx. 

A  small  inter-articular  cartilage  intervenes  between  the 
sacrum  and  coccy^x,  and  the  cornua  of  the  latter  are  con- 
nected to  the  former  by  short  ligamentous  bands. 

Symphysis  Pubis. — The  anterior piibic  ligament  passes 
in  front  of  the  two  bones,  the  superficial  fibres  interlacing 
obliquelj",  and  the  deeper  ones  running  transversely. 

^hQ posterior  pubic  ligament  can  hardly  be  said  to  exist, 
consisting  merelj^  of  a  few  scattered' fibres. 

The  superior  p)uhic  ligament  connects  the  angles  of  the 
pubes. 

The  sub-pubic  ligament  is  a  strong  band  passing  from 
one  pubic  bone  to  the  other  and  arching  beneath  the 
symphysis. 

To  see  the  arrangement  of  the  inter-articular  cartilages,  a  vertical 
transverse  section  of  the  symphysis  should  be  made  with  the  saw 
near  its  posterior  part. 

An  inter-ay^ticular  fibro-cartilage  covers  the  roughl^^- 
grooved  surface  of  each  pubic  bone,  tlie  two  cartilages 
being  connected  in  front  by  strong  elastic  tissue,  but  sepa- 
rated posteriorly  by  a  small  cavity  lined  by  a  synovial 
membrane.  This  joint  also  is  an  example  of  "  amphi- 
arthrosis." 


PART  lY. 

DISSECTION  OF  THE  HEAD  AND  NECK. 


The  Student  is  requested  to  read  the  "Introduction"  before  commencing 
the  dissection,  unless  he  has  done  so  previously. 

Before  beginning  the  dissection  tlie  student  should  make 
himself  fully  acquainted  with  the  external  configuration  of 
the  part,  and  the  relation  of  surface-markings  to  deeper 
structures.  If  he  ha's  already  dissected  this  region,  he 
should  make  the  incisions  necessar}^  for  exposing  the  com- 
mon carotid  artery  and  the  third  part  of  the  subclavian 
artery,  and  may  also  advantageously  perform  the  opera- 
tions of  laryngotomy  and  tracheotomy,  and  practise  extrac- 
tion of  the  teeth  and  the  operation  for  plugging  the  posterior 
nares  [which  can  be  done  by  a  flexible  catheter].  The  sur- 
face of  the  scalp  presents  nothing  worthy  of  note,  but  in  a 
well-injected  body  the  temporal  artery  will  be  prominent 
and  arteriotomy  may  be  performed  upon  it. 

The  superficial  appearances  on  the  face  are  described 
more  particularly  under  that  head,  and  reference  may  be 
made  to  that  section  now  if  time  allows  (p.  362). 

In  the  neck,  the  median  line  is  the  boundary  of  the  dis- 
section, and  presents  the  following  prominences  and  depres- 
sions, which  should  be  fully  recognized  with  the  finger. 
First,  is  the  symphysis  of  the  lower  jaw,  next,  a  depression 
corresponding  to  the  mylo-hyoid  muscle,  followed  by  the 
projection  of  the  hyoid  bone,  the  cornua  of  which  can  be 
felt  distinctly  on  each  side  in  some  subjects.  The  depi-es- 
sion  corresponding  to  the  thja'o-hj^oid  membrane  and  the 
prominent  j^omum  Adami  of  the  thyroid  cartilage  are  next 
felt,  below  which  are  the  interval  of  the  crico-thyroid  mem- 
brane and  the  ring  of  the  cricoid  cartilage.  Below  this 
may  occasionally  be  felt  the  isthmus  of  the  th^yroid  gland 
or  body,  and  even  the  trachea  in  a  thin  subject ;  and  on 
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each  side  there  is  (particularly  in  women)  the  slight  pro- 
jection of  the  tli3'roid  gland. 

The  crico-thyroid  membrane  and  the  trachea  should  be 
especiall^y  noticed  as  the  positions  in  which  laryngotomy 
and  tracheotomy  are  performed. 

The  clavicle  and  sternum  bound  the  dissection  below, 
and  across  the  side  of  the  neck  the  prominence  of  the  ster- 
no-mastoid  marks  the  division  into  anterior  and  posterior 
triangles.  In  an  injected  body  the  carotid  artery  may  be 
felt  near  the  middle  of  the  anterior  border  of  the  muscle. 
The  external  jugular  vein,  if  full  of  blood,  will  probably 
be  seen  crossing  the  sterno-mastoid  obliquely,  and  may  be 
opened  secundum  artem  by  an  incision  parallel  to  the 
muscle.  [The  student  should  also  practise  compression 
of  the  subclavian  arterj^  in  its  outer  third,  by  thrusting  his 
fingers  behind  the  clavicle  and  compressing  the  artery 
(which  if  injected  can  be  felt)  against  the  first  rib.] 

It  will  be  found  to  be  impossible  to  dissect  both  sides  of 
the  head  and  neck  simultaneously,  and  the  students  should 
therefore  arrange  to  work  together,  and  to  take  turns  at 
dissecting  and  reading. 

The  dissection  of  both  sides  of  the  scalp  should  be  com- 
pleted on  the  first  day,  in  order  that  the  brain  may  be  re- 
moved on  the  second  morning. 

The  Scalp. 

The  head  being  shaved  and  raised  on  a  block,  one  incision  is  to  be 
carried  from  the  root  of  the  nose  to  the  occiput,  and  another  at  right 
angles  to  it  from  the  front  of  the  ear  across  the  head  to  the  corres- 
ponding point  on  the  opposite  side,  and  the  flaps  thus  marked  out 
are  to  be  dissected  by  beginning  at  the  top  of  the  head.  Great  care 
must  be  taken  to  remove  only  the  skin  and  not  the  subcutaneous 
tissues,  which  are  very  thin ;  the  best  guides  are  the  roots  of  the 
hair,  which  should  be  exposed  on  the  under  surface  of  the  flaps.  The 
flaps  having  been  turned  down  to  the  level  of  the  brow  in  front,  and 
the  occipital  protuberance  behind,  the  dissector  may,  if  he  choose, 
attempt  to  define  the  small  muscles  of  the  external  ear,  which  are 
seldom  well  developed. 

The  Muscles  of  the  Pinna  (Fig.  142)  are  the  Attollens 
aurem  (5)  (superior),  the  Attrahens  aurem  (i)  (anterior), 
and  the  Betr'ahens  aurem  (9)  (posterior).  The  names 
sufficiently  indicate  their  positions,  and  they  are  all  in- 
serted into  the  pinna,  the  anterior  arising  from  the  anterior 
part  of  the  aponeurosis  of  the  occipito-frontalis,  and  being 
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Nerves  of  the  Face  akd  Scalp 

1.  Attrahens  auiem  juuscle. 

2.  Anterior  belly  of  occipito-frontalis. 

3.  Aiiricnlo-temporal  nerve. 

4.  Temporal   branches   of  facial  nerve 

(7th). 

5.  Attollens  aurem  muscle. 

6.  Supra-trochlear  uerve  (oth). 

7.  Posterior  belly  of  occipito-frontalis. 

8.  Supra-orbital  nerve. 

9.  Retrahens  aurem  muscle. 

10.  Temporal  branch,  of  temporo-orbital 

nerve  (5tli). 
n.  Small  occipital  nerve. 
12.  Malar  branches  of  facial  nerve. 
1.3.  Posterior  auricular  nerve  (7th). 

14.  Malar    branch     of      temporo-malar 

nerve  (5th)  (subcutaneus  malae). 

15.  Great  occipital  nerve. 

16.  Infra-orbital  branches  of  facial  nerve 

(7th). 

17.  Facial  nerve  (7th). 


(from  Hirschfeld  and  Leveill^). 
IS.  Nasal  nerve  (5tb). 

19.  Cervico-facial  division  of  7th. 

20.  Infra-orbital  uerve  (5th). 

21.  Branches  to  digastric  and  stylohyoid 

(7th). 

22.  Temporo-facial  division  of  7th. 
2.S.  Great  auricular  nerve. 

24.  Buccal  branches  of  facial  nerve. 

25.  Trapezius. 

26.  Buccinator  nerve  (5th). 

27.  Splenius  capitis. 

28.  Masseter. 

29.  Sterno-mastoideus. 

30.  Supra-maxillary  branches  of  facial 

nerve  (7th). 

31.  Superficial  cervical  nerve. 

32.  Mental  nerve  (5th). 

33.  Platysraa. 

34.  Inira-maxillary  branches    of   facial 

uerve  (7th). 
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insoicd  into  the  helix;  the  superior  also  from  the  mithlle 
part  of  the  same  aponeurosis  and  inserted  into  the  back  of 
the  pinna ;  and  the  posterior  from  the  mastoid  process  to 
the  back  of  the  concha. 

The  muscular  fibres  of  the  occipito-frontalis  are  to  be  cleaned  both 
oil  the  forehead  and  on  the  occiput,  care  being  taken  not  to  damage 
the  intervening  aponeurosis,  or  the  nerves  which  pierce  the  muscle 
at  several  points. 

The  Occipito-frontalis  (Fig.  142). — The  anterior  belly 
(2)  has  no  bony  attachment,  but  takes  its  origin  from  the 
fibres  of  the  orbicularis  palpebrarum  and  the  pyramidalis 
nasi,  and  is  also  connected  with  the  corrugator  supercilii 
on  the  face.  The  i^osterior  belly  arises  from  the  superior 
curved  line  of  the  occipital  bone  and  very  slightly  from  the 
mastoid  process  of  the  temporal  bone.  Both  bellies  are 
inserted  into  the  broad  tendinous  aponeurosis  which  extends 
over  the  top  of  the  skull.  The  aponeuroses  of  the  two  sides 
are  continuous  over  the  top  of  the  head,  and  are  freely 
movable  upon  loose  areolar  tissue  which  intervenes  be- 
tween them  and  the  periosteum  of  the  skull. 

Cutaneous  Vessels  and  Nerves  (Fig- 142). — In  front 
of  the  ear  will  be  found  branches  of  the  three  divisions  of 
the  5th  nerve  and  branches  of  the  *Ith  nerve,  together  with 
branches  of  the  ophthalmic  and  temporal  arteries.  Behind 
the  ear  are,  a  branch  of  the  7th  cranial  nerve,  two  branches 
of  the  cervical  plexus  (great  auricular  and  small  occipital), 
and  a  branch  of  the  second  cervical  nerve  (great  occipital) 
'together  with  the  posterior  auricular  and  occipital  arteries. 

The  Sxipra-orbital  nerve  (8)  (fii'st  div.  of  5th)  will  be 
most  readily  found  by  feeling  for  the  supra-orbital  notch, 
and  then  cutting  through  the  occipito-frontalis  at  that  spot. 
It  turns  round  the  margin  of  the  orbit  at  this  point,  and 
divides  into  two  branches  (inner  and  outer),  Avhich  soon 
pierce  the  occipito-frontalis,  and  suppl}^  the  skin. 

The  Supra-trochlear  nerve  (6)  (first  div.  of  5th)  is  a 
small  nerve  which  leaves  the  orbit  at  its  inner  angle,  and 
then  supplies  the  forehead  by  piercing  the  occipito-frontalis. 

The  Supra-orbital  artery  (ophthalmic)  accompanies  the 
supra-orbital  nerve,  and  also  gives  superficial  branches  to 
the  surface  of  the  occipito-frontalis  muscle. 

The  Frontal  artery  (ophthalmic)  is  of  small  size  and 
accompanies  the  supra-trochlear  nerve. 
21 
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The  Supra-orhital  and  Frontal  veins  unite  to  form  the 
angular  vein,  which  is  tlie  commencement  of  the  facial  vein. 

The  Temporal  branch  of  the  orbital  nerve  (lo)  (second 
div.  of  5th)  will  be  found  with  difficulty,  as  it  is  of  small 
size.  It  pierces  the  temporal  fascia  immediately  above  the 
zj'goma,  and  is  distributed  to  the  neighboring  skin. 

The  Auriculo-temporal  nerve  (3)  (third  div.  of  5th)  lies 
immediately  in  front  of  the  ear  and  close  to  the  temporal 
artery.  Emerging  from  the  parotid  gland  it  passes  up  the 
side  of  the  head  with  the  temporal  artery,  and,  after  giving 
a  branch  to  the  pinna,  is  distributed  to  the  skin  of  the 
scalp. 

Temporal  branches  of  the  Facial  nerve  (4)  (1th)  will  be 
found  running  obliquely  over  the  zygoma  to  the  temple, 
where  they  join  with  the  several  branches  of  the  5th, 
already  described,  and  supply  the  orbicularis  palpebrarum, 
the  anterior  belly  of  the  occipito-frontalis,  and  the  attra- 
hens  aurem  muscles. 

The  Temporal  artery  (external  carotid)  is  found  in 
front  of  the  ear,  and  after  giving  small  anterior  auricular 
branches  to  the  pinna  and  the  middle  temporal  artery 
(which  pierces  the  deep  fascia  above  the  zygoma)  it  divides 
into  anterior  and  posterior  branches.  The  anterior  lies 
upon  the  temporal  fascia  and  is  subcutaneous ;  it  reaches 
as  far  forward  as  the  forehead  to  anastomose  with  the 
supra-orbital  artery.  The  posterior  turns  back  above  the 
ear  and  anastomoses  wath  the  occipital  artery. 

The  Temporal  vein  is  formed  by  branches  corresponding 
to  those  of  the  artery,  and  disappears  in  the  parotid  gland 
to  join  the  internal  maxillary  vein,  and  form  the  external 
jugular  vein. 

Surgery. — It  is  on  the  anterior  branch  of  the  temporal 
artery  that  the  operation  of  arteriotomy  is  performed  when 
it  is  desired  to  abstract  blood  from  the  head.  In  the  opera- 
tion it  is  necessary  to  make  only  a  puncture  in  the  artery 
and,  when  sufficient  blood  has  flowed,  to  divide  the  vessel, 
in  order  tl\at  the  ends  may  be  able  to  retract  and  prevent 
the  formation  of  a  false  aneurism. 

The  Posterior  Auricular  nerve  (13)  (Ith)  will  be  found 
immediately  behind  the  ear  and  running  over  the  mastoid 
process  with  an  accompanying  ai'tery.     It  is  distributed 
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to  the  posterior  bell}"^  of  the  occipito-frontalis  and  to  the 
attolleus  and  retrahens  anrem  muscles. 

The  Posterioi'  Auricula)'  artery  (external  carotid)  ac- 
companies the  nerve  to  this  part  of  its  course,  and  is  dis- 
tributed to  the  pinna  and  to  the  skin  behind  it.  Its  vein 
opens  into  the  external  jugular. 

The  Great  Auricular  nerve  (23)  (superficial  cervical 
plexus)  ascends  to  the  pinna,  to  which  it  gives  numerous 
branches,  principally  on  its  posterior  surface,  forming  a 
junction  with  the  posterior  auricular  nerve. 

The  Small  Occipital  nerve  (11)  (superficial  cervical 
plexus)  will  be  found  about  an  inch  behind  the  mastoid 
process  and  just  at  the  posterior  margin  of  the  sterno- 
mastoid.  It  is  a  small  nerve,  and  passes  directly  upwards 
to  the  scalp,  which  it  supplies — giving  also  a  branch  to  the 
pinna. 

The  Great  Occipital  nerve  (15)  (2d  cervical  nerve)  is  a 
large  nerve,  and  will  be  found  piercing  the  trapezius 
muscle  close  to  the  occipital  protuberance.  Its  branches 
lie  over  the  posterior  part  of  the  occipito-frontalis  and  are 
distributed  to  the  scalp,  communicating  with  the  small 
occipital  n^rve  and  with  the  fellow  nerve  of  the  opposite 
side. 

The  Occipital  Artery  (external  carotid)  lies  close  to  the 
great  occipital  nerve,  but  its  relation  to  it  is  inconstant. 
It  ramifies  on  the  back  of  the  scalp,  anastomosing  with 
the  artery  of  the  opposite  side  and  with  the  posterior 
auricular  and  temporal  arteries  of  the  same  side. 

The  Temporal  Fascia  will  be  found  exposed  by  re- 
moving the  temporal  artery  and  the  branches  of  nerves 
over  it.  It  is  attached  above  to  the  temporal  ridge  on  the 
frontal,  parietal,  and  temporal  bones,  and  below  to  the 
z^^goma,  where  it  is  split  so  as  to  be  attached  to  both  its 
borders ;  between  the  layers  are  the  small  orbital  branch 
of  the  temporal  artery  and  the  temporal  branch  of  the 
orbital  nerve  of  the  superior  maxillary.  It  is  pierced  by 
the  middle  temporal  artery  and  the  temporal  branch  of  the 
orbital  nerve  {v.  p.  314),  and  gives  origin  to  fibres  of  the 
temporal  muscle  by  its  deep  surface. 

The  Temporal  Muscle  will  be  exposed  in  part  by  re- 
moving the  fascia  covering  it.  It  arises  from  the  temporal 
fossa  and  from  the  under  surface  of  the  temporal  fascia, 
and  its  fibres  are  seen  to  converge  to  a  tendon,  which  will 
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be  found  to  be  inserted  into  the  covonoid  process  of  the 
lower  jaw  in  a  subsequent  dissection. 

Removal  or  the  Brain. 

Both  sides  of  the  scalp  having  been  dissected,  the  knife  should  be 
drawn  round  the  skull,  marking  out  a  line  an  inch  above  the  orbit 
in  front,  and  half  an  inch  above  the  occipital  protuberance  behind, 
and  passing  through  the  temporal  muscle  between  those  points. 
The  outer  plate  of  the  skull  is  to  be  carefully  sawn  through,  particu- 
larly at  the  anterior  and  posterior  extremities  of  the  temporal  ridge, 
and  at  the  occiput.  With  the  chisel  the  remaining  thickness  of  the 
skull  can  then  Idc  readily  divided  without  injuring  the  brain,  and  the 
calvaria  removed. 

Upon  Removing  the  Skull-cap  the  rough  outer  sur- 
face of  the  dura  mater  will  be  seen,  and  it  should  be  noticed 
that  it  formed  the  internal  periosteum  of  the  calvaria, 
which  will  be  found  to  be  bare.  The  inner  surface  of  the 
skull-cap  presents  a  longitudinal  groove  in  the  median 
line,  which  corresponds  to  the  superior  longitudinal  sinus, 
and  on  each  side  ma}^  frequently  be  seen  depressions  of 
variable  size  corresponding  to  the  Pacchionian  glands. 
The  groove  for  the  middle  meningeal  artery  wjll  be  seen 
on  the  inner  surface  of  the  parietal  bone.  The  dura  mater 
is  cream  colored,  but  often  has  a  bluish  appearance,  result- 
ing from  its  translucency,  which  allows  the  veins  of  the  sur- 
face of  the  brain  to  be  partially  seen.  On  each  side  of  the 
middle  line  will  be  seen  the  glandulse  Pacchionii^  which  are 
[fibrous]  growths  from  the  pia  mater,  and  frequently  project 
through  the  dura  mater  and  indent  the  skull.  Eamifying 
upon  the  dura  mater  will  be  found  the  large  middle  menin- 
geal artery  (internal  maxillary)  and  in  a  well-injected  body 
the  anterior  meningeal  (ethmoidal)  may  sometimes  be  seen. 

The  Superior  Longitudinal  Sinus  (Fig-  143,  i) 
should  be  opened  at  once  [with  the  scissors].  It  runs  along 
the  middle  line  of  the  head,  and  will  be  seen  to  be  triangu- 
lar in  shape,  being  formed  by  a  splitting  of  the  dura  mater 
and  lined  with  a  serous  coat.  It  commences  in  a  small 
vein  which  enters  the  skull  [from  the  nose]  through  the 
foramen  csecum,  and  it  ends  in  the  torcular  Herophili, 
running  along  the  whole  length  of  the  upper  border  of  the 
falx  cerebri.  Within  the  sinus  may  be  seen  some  small 
tendinous  cords — cordse  Willisn,  and  also  the  orifices  of 
the  veins  opening  into  it,  which  all  pass  from  behind  for- 
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wards,  i.e.,  contrary  to  the  current  of  blood  in  the  sinus 
itself. 

The  dura  mater  is  to  be  divided  longitudinally  on  each  side  of 
the  sinus  and  turned  down.  By  this  the  cavity  of  the  arachnoid  will 
be  opened,  and  one  layer  of  that  serous  membrane  will  be  seen  to 
line  the  dura  mater,  whilst  the  other  is  reflected  upon  the  pia  mater 
covering  the  brain.  By  slightly  separating  the  two  hemispheres  of 
the  brain  with  the  handle  of  the  knife,  the  falx  cerebri  will  be  seen, 
and  must  be  detached  [anteriorly]  from  the  crista  galli  of  the  eth- 
moid bone  [and  posteriorly  from  the  tentorium  by  inserting  the  knife 
horizontally  between  the  two  hemispheres  of  the  cerebrum]. 

[Anatomists  follow  two  different  enumerations  of  the 
nerves  ;  that  of  Willis  giving  nine  pairs,  and  that  of  Soem- 
mering giving  twelve  pairs.  The  former,  as  it  groups 
together  totally  different  nerves,  is  quite  objectionable. 
Both  numbers  are  usually  given,  that  of  Soemmering  being- 
distinguished  by  the  letter  S.  For  purposes  of  comparison 
the  subjoined  list  is  given  : — 


Willis.         Scemmeking.  Name. 

I.  to  VI.  I.  to  VI.  (The  same  in  both.) 

VII.  Facial  (portio  dura). 

VIII.  Auditory  (portio  mollis). 


VII.     I 


(IX.  Glosso-pharyngeaL 

X.  Pneumogastric. 

XI.  Spinal  accessory. 

IX.  XII.  Hypoglossal. 

Removal  of  the  Brain. — The  head  being  tilted  a  little 
backwards,  the  anterior  lobes  of  the  cerebrum  are  to  be 
raised,  when  the  Olfactory  nerves  and  bulbs  (1st  pair) 
will  probably  be  detached  from  the  cribriform  plate  of  the 
ethmoid  bone  with  them,  or  if  not,  they  can  be  readily  dis- 
placed with  the  handle  of  the  knife.  The  Optic  nerves 
(2d  pair)  of  large  size,  will  be  seen  close  to  the  anterior 
clinoid  processes,  and  should  be  divided,  when  the  Internal 
Carotid  Arteries  will  be  brought  into  view,  and  must  also 
be  cut,  together  with  the  infundibulum  attached  to  the 
jntuitary  body  in  the  middle  line.  [The  pituitary  body 
can  be  readily  removed,  attached  to  the  brain,  by  an  inci- 
sion around  it.]  The  3d  pair  (motores  oculorum)  will  be 
seen  piercing  the  dura  mater  behind,  and  a  little  external 
fro  the  carotid  arteries,  and  after  dividing  these  the  tento- 
rium cerehelli  will  be  brought  into  view  with  the  4th  nerve 
(patheticus  vel  trochlearis)  just  at  its  edge.     The  tento- 
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rium  is  to  be  divided  on  each  side  by  carrying  the  knife 
parallel  to  the  margin  of  the  petrous  bone,  and  the  4th 

Fig.  143. 


Sinuses  of  the  Skuli,  (side  view)  (from  Hirschfeld  and  Leveill6). 


1.  Superior  longitudinal  sinus. 

2.  Falx  cerebri. 

3.  .Otli  nerve. 

4.  Infei'ior  longitudinal  sinus. 

5.  4th  nerve. 

6.  Vena;  Galeni. 

7.  3d  nerve. 

8.  Tentorium  cerebelli. 

9.  2d  nerve. 

10.  Straight  sinus  [sinus  rectus]. 

11.  Crista  galli  of  elhmoid. 

12.  Torcular  Herophili. 


13.  1st  nerve. 

14.  Falx  cerebelli. 
1.5.  6Lh  nerve. 

16.  Sth  nerve. 

17.  7th  nerve. 

18.  Vertebral  artery. 

19.  Eustachian  tube. 

20.  1st  cervical  nerve. 

21.  9  th  nerve. 

22.  Posterior  root  of  2d  cervical  nerve. 

23.  Anterior  root  of  2d  cervical  nerve. 

24.  Ligamentum  denticulatum. 


pair  will  be  cut  at  the  same  time.  The  tentorium  having 
been  turned  aside,  the  remaining  cranial  nerves  will  be 
exposed,  and  must  be  divided,  in  their  numerical  order. 
The  5th  pair  (trifacial)  will  be  found  to  be  composed  of 
two  parts  [coming  out  of  the  pons]  the  larger  superior 
one  being  sensory,  and  the  deeper  one,  which  is  anterior 
at  its  origin,  motor  in  function.  The  6th  pair  (abducentes) 
will  be  found  nearer  the  median  line.     The  1th  [7th  and 
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8tli,  S.]  consists  of  two  distinct  nerves  with  a  small  inter- 
mediate portion.  The  anterior  is  the  facial  nerve,  and  the 
posterior  the  auditor}^,  the  intervening  portion  being  called 
the  pa7-s  inter'inedia.  The  entire  nerve  is  seen  to  disappear 
through  the  meatus  auclifo7'ius  inte?mus  with  an  accompany- 
ing auditory  artery.  The  8th  pair  [9th,  10th,  and  11th,  S.] 
consist  of  three  distinct  nerves.  The  most  anterior  fibres 
form  the  small  Glosso-pharjaigeal  nerve,  which  pierces  the 
dura  mater  separately  ;  the  next  and  largest  portion  is  the 
Pueumogastric  or  Vagus  ;  and  the  part  coming  out  of  the 
foramen  magnum  is  the  Spinal-accessory.  The  whole 
nerve  disappears  through  the  foramen  laceriim  posterius 
or  jugular  hole.  The  9th  (hypoglossal)  nerve  [12th,  S.] 
consist  of  two  bundles  placed  near  the  median  line,  which 
pierce  the  dura  mater  at  separate  points  to  pass  through 
the  anterior  condyloid  foramen. 

The  Veins  of  Galen,  which  pass  from  the  brain  to  the  anterior 
border  of  the  tentorium,  should  be  divided  so  that  that  fold  of  dura 
mater  maj'  be  quite  free. 

The  knife  is  now  to  be  pushed  through  the  foramen  magnum  so  as 
to  divide  all  the  parts  passing  into  the  skull,  viz.,  the  spinal  cord 
and  its  membranes,  the  two  vertebral  arteries,  the  small  spinal  ves- 
sels, and  the  two  spinal  accessory  nerves ;  and  it  should  be  noticed 
that  the  cord  can  be  cut  considerably  lower  than  the  point  at  which 
the  vertebral  arteries  enter  the  spinal  canal.  The  brain  can  now  be 
lifted  out  of  the  skull  by  slipping  the  fingers  beneath  the  cerebellum 
and  allowing  the  head  to  fall  back. 

Before  placing  the  brain  in  methylated  spirit  [in  subjects  injected 
with  chloride  of  zinc  this  is  not  necessary] ,  the  dissectors  should  pick 
off  the  arachnoid  and  the  pia  mater  from  the  base,  and  carefully  lay 
out  the  nerves  in  their  proper  position,  taking  care  not  to  interfere 
with  the  arteries.  The  brain  [if  not  immediately  dissected]  should 
be  placed  in  a  pan  with  the  base  upwards,  and  with  a  piece  of  calico 
bandage  beneath  it,  so  that  it  may  be  easily  lifted  out,  [and  covered 
with  a  wet  cloth]. 

The  Dura  Mater  and  Sinuses  of  the  Skull. 

The  Dura  Mater  is  firmly  attached  to  the  base  of  the 
skull,  and  sends  processes  through  the  several  foramina  to 
form  sheaths  for  the  nerves.  It  is  continuous  with  the 
dura  mater  of  the  spinal  cord  through  the  foramen  mag- 
num, but  is  closely  attached  to  its  margin. 

The  Palx  Major  (Fig.  148,  2)  or  falx  cerebri  is  a  vertical 
process  of  dura  mater  placed  between  the  two  hemisphei'es 
of  the  cerebrum.     It  is  attached  in  front  to  the  crista  galli 
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of  the  ethmoid  bone,  and  behind,  where  it  is  much  deeper, 
it  is  attached  to  the  internal  occipital  protuberance  and  to 
the  tentorium  cerebelli.  [It  protects  each  hemisphere  from 
the  pressure  of  the  other.] 

The  Tentorium  Cerebelli  (Fig.  143, 8)  is  the  horizontal 
process  of  dura  mater  placed  between  the  cerebrum  and 
cerebellum,  and  when  perfect  it  leaves  only  an  oval  open- 
ing of  small  size,  through  which  the  crura  cerebri  pass.  In 
front  it  is  attached  to  the  anterior  and  posterior  clinoid 
processes  of  the  sphenoid  bone  and  the  superior  border  of 
the  petrous  bone,  and  behind  it  is  attached  to  the  upper 
margin  of  the  lateral  sinus  where  it  grooves  the  occipital, 
parietal,  and  temporal  bones.  [It  protects  the  cerebellum 
from  the  pressure  of  the  cerebrum.] 

The  Palx  Minor  (Fig.  143,  14)  ov  falx  cerebelli  [a  very 
narrow  slip]  is  below  the  tentorium  in  the  median  line,  and 
reaches  to  the  foramen  magnum,  being  attached  to  the  me- 
dian ridge  of  the  occipital  bone.  It  generally  divides  below, 
sending  a  slip  to  each  side  of  the  foramen  magnum. 

The  Sinuses  are  the  venous  canals  of  the  skull  into 
which  the  veins  of  the  brain,  orbit,  and  diploe  empty  them- 
selves, and  differ  from  the  ordinary  veins,  in  being  (1) 
inclosed  in  sheaths  of  dura  mater,  to  which  they  are  firmly 
attached,  so  as  to  remain  patent  when  divided ;  (2)  in 
having  no  valves ;  and  (3)  that  the  veins  open  into  them 
in  a  direction  contrar}?"  to  that  of  the  blood  within  them. 
[They  can  all  be  opened  by  the  scissors  or  the  knife.] 

The  Superior  Longitudinal  Sinus  (Fig.  143,  i)  runs 
along  the  upper  border  of  the  falx  major  {v.  p.  316),  and 
along  its  lower  border  is  a  much  smaller  canal,  the  Inferior 
Longitudinal  Sinus  (4).  This  begins  about  the  middle 
of  the  falx  and  opens  into  the  straight  sinus. 

The  Straight  Sinus  (Fig.  143,  10)  [_^inus  rectus']  must 
be  opened  along  the  line  of  attachment  of  the  falx  to  the 
tentorium.  It  is  formed  by  the  venae  Galeni  of  the  brain 
and  the  inferior  longitudinal  sinus,  and  opens  into  the 
torcular  Herophili,  thus  connecting  the  two  longitudinal 
sinuses  together. 

The  Oeeipital Sinuses  (Fig.  144, 18)  are  two  in  number, 
but  of  sraaller  size.  They  pass  forwards  one  on  each  side 
from  the  torcular  Herophili,  and  along  the  bifurcated  at- 
tachment of  the  falx  cerebelli  to  the  jugular  vein. 

The  Torcular  Herophili  (Fig.  144,  21)  is  the  point 
where  the  superior  longitudinal,  straight,  occipital,  and 
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two  lateral  sinuses  meet.  It  is  usually  situated  on  the 
right  of  the  internal  occipital  protuberance,  but  is  some- 
times to  its  left. 


Fi?.  144. 


Dissection  of  the  Sinuses  of  the  Skull  and  Cranial  Nerves;  thb  Cavernous 
Sinus  Dissectkd  on  the  Left  Side  (drawn  by  J.  T.  Gray). 


1.  .3d  nervo. 

2.  Optic  nerve. 

3.  4th  nerve. 

4.  Internal  carotid  artery. 

5.  Gasserian  ganglion  of  5tli  nerve  with 

its  three  divisions. 

6.  Circular  sinus. 

7.  Superficial  petrosal  nerve. 

8.  Cavernous  siuus. 

9.  6th  nerve. 


10.  Transverse  or  basilar  sinus. 

11.  7th  pair. 

12.  Superior  petrosal  sinus. 

13.  Sth  pair. 

14.  Inferior  petrosal  sinus. 
16.  9th  nerve  of  left  side. 
18.  Occipital  sinus. 

20.  Lateral  sinus. 

21.  Torcular  Herophili. 


The  Lateral  Sinuses  (Fig- 144, 20)  are  the  largest,  and, 
commencing  at  the  torcular  Herophili,  take  a  curved  course 
to  the  foramen  jagulare  on  each  side.  It  will  be  necessary 
to  cut  through  the  tentorium,  in  order  to  expose  the  cavity 
of  the  sinus,  which  grooves  the  following  bones — occipital, 
parietal,  temporal,  and  the  occipital  bone  again  close  to 
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the  jugular  process.'  The  lateral  sinuses  receive  the  mas- 
toid veins  through  the  mastoid  foramina,  and  end  in  the 
jugular  veins,  returning  nearly  the  whole  of  the  blood  from 
the  brain. 

The  Superior  Petrosal  Sinus  (Fig.  144, 1 2)  will  be  ex- 
posed by  running  the  knife  along  the  upper  border  of  the 
petrous  bone,  from  which  the  tentorium  was  detached.  It 
is  of  small  size,  and  runs  from  the  cavernous  sinus  back 
to  the  lateral  sinus,  just  where  the  latter  turns  downwards 
in  the  temporal  bone. 

The  Inferor  Petrosal  Sinus  (Fig.  144,  14)  will  be 
opened  by  carrying  the  knife  from  the  foramen  jugulare 
directly  forwards  along  the  lower  border  of  the  petrous 
bone  to  the  clinoid  process.  It  communicates  with  the 
cavernous  sinus,  and  with  the  jugular  vein  outside  the 
skull,  passing  through  the  foramen  jugulare  in  front  of  the 
8th  pair.  [It  carries  the  blood  from  the  cavernous  sinus 
to  the  jugular  foramen,  where  it  unites  with  the  lateral 
sinus  to  form  the  internal  jugular  vein.] 

The  Cavernous  Sinus  (Fig.  144,  8)  is  placed  by  the 
side  of  the  pituitary  body,  and  requires  careful  dissection 
on  account  of  the  nerves  in  relation  with  it.  They  are  the 
3d,  4th,  [first  division  of  the]  5th,  and  [the]  6th,  and  their 
positions  should  be  at  once  ascertained.  The  3d,  of  good 
size  (i),  will  be  recognized  close  behind  the  anterior  clinoid 
process  ;  the  4th,  very  small  (3),  in  the  cut  edge  of  the  ten- 
torium; the  5th,  the  largest  and  somewhat  flattened  out  (5), 
will  be  seen  immediately  beneath  the  tentorium,  and  the 
6th,  piercing  the  dura  mater  nearer  the  median  line,  upon 
the  basilar  process  (9). 

The  left  sinus  will  be  found  the  most  convenient  for  dissection,  and 
should  therefore  be  taken  first.  The  4th  nerve  is  to  be  followed  out 
carefully  to  the  sphenoidal  fissure  by  dividing  the  dura  mater  with  a 
sharp  knife,  and  the  3d  should  be  taken  next.  The  dura  mater  over 
the  .5tli,  having  been  freely  divided,  should  be  torn  up  from  the  bone, 
by  which  means  and  a  very  little  dissection,  the  Gasserian  ganglion 
and  middle  meningeal  artery  will  be  brought  fully  into  view. 

The  Gasserian  Ganglion  (Fig.  144,  5)  (Ganglion  Semi- 
lunare)  is  the  largest  of  the  cranial  ganglia,  is  of  a  pinkish 
color,  and  is  placed  upon  the  [anterior  surface  of  the]  tip 
of  the  petrous  portion  of  the  temporal  bone.     It  is  formed 
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upon  the  larger  or  sensor}^  portion  of  the  5th,  and  the 
smaller  or  motor  portion  passes  beneath  it.  From  the 
ganglion  the  three  great  divisions  of  the  5th  are  to  be 
traced  as  follows.  The  first  or  ophthalmic  division  to  the 
sphenoidal  fissure ;  the  second  or  superior  maxillary  divi- 
sion to  the  foramen  rotundum  ;  and  the  third  or  inferior 
maxillar}'  division  to  the  foramen  ovale.  The  motor  trunk 
of  the  nerve  joins  this  last  division  outside  the  skull. 
The  ophthalmic  division  is  seen  to  pass  by  the  side  [i.  e., 
in  the  outer  wall]  of  the  cavernous  sinus  and  to  give  off  a 
branch  (nasal),  before  it  enters  the  sphenoidal  fissure.  It 
also  sends  a  minute  recurrent  branch  (Arnold)  to  the  ten- 
torium cerebelli. 

The  6tli  nerve  is  to  be  followed  by  dividing  the  dura  mater  over 
it  and  will  be  found  to  lie  against  the  outer  side  of  the  carotid  artery, 
where  it  makes  its  sigmoid  turn  at  the  side  of  the  sella  turcica.  This 
vessel  should  be  fully  defined,  and  an  attempt  made  to  see  the 
carotid  plexus  of  the  sympathetic  upon  it,  from  which  a  branch  goes 
to  join  the  6th.  It  will  render  the  dissection  more  useful  if  a  small 
piece  of  the  lesser  wing  of  the  sphenoid  is  clipped  off  with  the  bone- 
forceps  so  as  to  open  up  the  sphenoidal  fissure,  and  the  nerves  can 
then  be  carefully  followed  to  their  entry  into  the  orbit. 

Fig.  145. 


3d  nerve 
4tli  nerve 


5tli  nerve 
6th  nerve 


Dura  Mater 


Venous  canal. 


Internal  Carotid. 


DiAGKAM  OF  THE    LeFT    CAVERNOUS   SlNUS    SEEN   IN   SECTION    FROM    BEHIND    (drawn  by 

J.  T.  Gray). 

The  3d  and  4th  nerves,  and  the  first  division  of  the  5tli 
nerve  have  been  seen  to  lie  in  the  outer  wall  of  the  cavern- 
ous sinus  immediately  beneath  the  dura  mater,  and  between 
them  and  the  6th  nerve,  which  is  placed  against  the  carotid 
artery,  is  the  venous  canal  through  which  the  blood  is 
returned  from  the  orbit.  This  is  very  delicate,  and  can 
seldom  be  defined,  but  it  receives- the  ophthalmic  vein  and 
opens  into  the  two  petrosal  sinuses  (Fig.  145). 
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The  relation  which  the  nerves  hold  to  one  another  in  the 
cavernons  sinus  is  at  first  from  above  downwards  according 
to  their  numerical  order,  i.  e.,  3,  4,5,  6 ;  and  their  relations 
to  the  sinus  have  been  already  described.  Before  they 
reach  the  orbit,  however,  thej^  change  their  relative  posi- 
tions, which  at  the  sphenoidal  fissure  are  roughly  as  fol- 
lows, from  above  downwards — 4,  5,  3,  6. 


Fig.  146. 


Sphenoidal  Fissure. 


Cavernous  Sinus. 


4th  nerve  

Frontal  of  .^th. . . 
Lachrymal  of  5th 
Supr.  div.  of  3d  . 

Nasal  of  .5th 

Infer,  div.  of  3d  . 
6th  nerve 


Diagram  of  the  Nerves  passing  through  the  Cavernous  Sinus  (drawn  by  J.  T. 

.Gray). 

If  however  the  fissure  has  been  opened  up  as  advised, 
and  the  dissection  be  carefully  made,  the  3d  nerve  before 
entering  the  orbit  will  be  found  to  divide  into  two  parts 
(between  which  the  nasal  branch  of  the  5th  takes  its 
course),  and  the  5th  to  have  divided  into  the  fi'ontal  and 
lachrymal  branches.  The  order  therefore  of  parts  passing- 
through  the  sphenoidal  fissure  from  above  downwards 
would  strictly  be  as  follows  : — 

Parts  passing  through  the  sphenoidal  fissure  (Fig.  146): — 

Fourth  nerve. 

Frontal  and  lachrymal  nerves  (5th). 

Upper  division  of  od  nerve. 

Nasal  branch  of  5th  nerve. 

Lower  division  of  3d  nerve. 

Sixth  nerve. 


Ophthalmic  vein  (most  internal). 

The  Internal  Carotid  Artery  (Fig.  144,  4,  p.  321) 
should  be  traced  to  the  upper  opening  of  the  carotid  canal  in 
the  petrous  bone.    It  makes  a  sigmoid  turn  by  the  side  of  the 
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sella,  tnvcica,  and  then  winds  close  behind  the  anterior 
clinoid  process,  where  it  was  cut  off  in  removing  the  brain. 
In  a  well-injected  bod}^,  a  few  small  branches  (arteriae 
receptaculi)  maj^  be  seen  in  the  cavernous  sinus;  and  the 
ophthalmic  artei'y  will  be  seen  entering  the  optic  foramen 
with  the  optic  nerve. 

Sympathetic  Nerve. — A  few  filaments  may  be  traced 
upon  the  carotid  arterj-,  forming  the  carotid  plexus,  which 
gives  a  branch  of  communication  to  the  sixth  nerve ;  and 
the  cavernous  plexus  may  be  found  close  to  the  anterior 
clinoid  process. 

The  Circular  or  Coronary  Sinus  (Fig-  144,  6)  sur- 
rounds the  pituitary  body  in  the  sella  turcica,  and  forms  a 
communication  between  the  two  cavernous  sinuses. 

The  Transverse  or  Basilar  Sinus  (Fig.  144,  lo) 
crosses  the  basilar  process  at  a  variable  point,  and  commu- 
nicates between  the  two  inferior  petrosal  sinuses. 

By  displacing  the  Gasserian  ganglion,  a  little  groove  in 
the  upper  surface  of  the  petrous  bone  will  be  seen,  in  which 
are  a  small  nerve  and  artery  taking  a  course  to  the  hiatus 
Fallopii,  through  whieh  they  disappear.  They  are  the 
{^greater']  superficial  petrosal  nerve  and  artery,  the  nerve  a 
branch  of  the  Vidian  going  to  join  the  "Ith,  and  the  artery 
a  branch  of  the  middle  meningeal. 

Meningeal  Arteries. — The  Anterior  Meningeal  Arte- 
ries from  the  ethmoidal  arteries,  if  injected,  will  he.  seen  to 
enter  the  cranium  through  the  ethmoidal  foramina. 

The  Middle  Meningeal  Artery  can  be  seen  entering  at 
the  foramen  spinosum.  It  ramifies  on  the  outside  of  the 
dura  mater,  grooving  deeply  the  anterior  inferior  angle  of 
the  parietal  bone. 

The  Sviall  Meningeal  is  a  branch  of  the  middle  meningeal 
arterj^,  which  enters  the  skull  through  the  foramen  ovale. 

The  Meningeal  Branch  of  the  Ascending  Pharyngeal 
artery  maj^  be  found  perforating  the  foramen  lacerum 
medium. 

The  Posterior  Meningeal  Arteries  are  small  branches  of 
the  occipital  and  vertebral,  which  enter  by  the  foramen 
jugulare  and  foramen  magnum  respectively. 

The  Orbit. 

The  head  being  raised  to  a  convenient  height,  the  saw  is  to  be  ap- 
plied (Fig.  147)  to  the  edge  of  the  skull  close  to  the  inner  and  outer 
28 
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angles  of  the  orbit  (the  proper  points  being  readily  ascertained  with 
the  finger),  and  the  cuts  carried  into  the  orbit  through  the  frontal 
bone.  With  the  chisel  these  incisions  are  to  be  prolonged  backwards 
till  they  meet  at  the  sphenoidal  fissure,  when  the  triangle  of  bone  can 
be  readily  tilted  forward  by  a  blow  with  the  hammer.  Any  small 
remnant  of  bone  can  be  removed  so  as  to  expose  fully  the  cavity,  but 
the  margin  of  the  optic  foramen  should  be  left  untouched. 

Fig.  147. 


^^-   ^'fjk^ 


Superficial  Dissection  of  the  Nerves  of  the  Orbit  (from  Hirschfeld  and  Leveille). 

1.  Supra-trochlear  nerve.  9.  Second  nerve. 

2.  Supra-orbital  nerve.  10.  Rectus  superior. 

3.  Obliquus  superior.  11.  Third  nerve. 

4.  Lachrymal  gland.  12.  Lachrymal  nerve  (5th). 
a.  Infra-trochlear  nerve.  13.  Fourth  nerve..' 

6.  Levator  palpebrie  superioris.  14.  Gasserian  gauglion  of  5th. 

7.  Nasal  nerve  (oth  )  15.  Sixth  nerve. 

8.  Frontal  nerve  (5th). 


The  first  thing  seen  on  opening  the  orbit  is  the  Perios- 
teum, which  is  detached  from  the  triangle  of  bone  and  will 
be  seen  to  be  continuous  with  the  dura  mater  of  the  skull 
through  the  sphenoidal  fissure  and  the  optic  foramen.  At 
the  margin  of  the  orbit  the  periosteum  splits  into  two 
layers ;  one,  which  is  continuous  around  the  margin  with 


SUPERFICIAL    NERVES    OP    THE    ORBIT.        32Y 

the  external  periosteum  of  the  skull,  and  the  other,  which 
forms  the  palpebral  ligament  of  each  e^^elid. 

The  periosteum  being  divided  in  the  centre  and  carefully 
turned  aside,  and  some  soft  fat  removed,  three  nerves  and 
two  arteries  are  brought  into  view — i\\e  frontal  nerve  (5th) 
with  the  supra-orbital  artery  in  the  centre,  the  lachrijmal 
nerve  and  artery  on  the  outer  side,  and  the  little  fourth 
nerve  on  the  inner  side  ;  the  lachr3'mal  gland  is  also  seen. 

The  Fourth  Nerve  (Fig- 147,  13)  (trochlearis  or  pathe- 
ticus)  has  alreadj"  been  traced  through  the  cavernous  sinus 
to  the  sphenoidal  fissure,  when  it  occupies  the  highest  posi- 
tion, and  is  now  seen  passing  to  the  inner  side  of  the  orbit 
to  enter  the  superior  oblique  muscle  on  its  orbital  surface ; 
this  being  an  exception  to  the  other  muscles  of  the  orbit, 
which  are  supplied  on  their  ocular  surface. 

The  Frontal  Nerve  (Fig.  147,  8)  (5th)  the  largest  nerve 
entering  through  the  sphenoidal  fissure,  lies  in  the  centre 
of  the  orbit  and  divides  at  its  anterior  part  into  the  supra- 
orbital and  supra-trochlear  branches  ;  these  turn  round  the 
margin  of  the  orbit  to  the  forehead,  the  supra-orbital  through 
the  supra-orbital  notch,  and  the  supra-trochlear  close  to 
the  inner  angle  of  the  orbit.  Frequentl}^  the  supra-trochlear 
nerve,  the  more  internal  of  the  two,  is  double. 

The  Lachrymal  Nerve  (Fig.  147, 12)  (5th)  lies  on  the 
outer  side  of  the  orbit  and  passes  to  the  lachrymal  gland, 
which  it  supplies.  It  frequently  sends  a  branch  to  the  fore- 
head close  to  the  outer  angle  of  the  orbit. 

The  Supra- orbital  Artery  (Fig.  148,  8)  is  a  branch  of 
the  ophthalmic  artery  and  accompanies  the  supra-orbital 
nerve  to  the  forehead. 

The  Lachrymal  Artery  (Fig.  148,  12)  is  a  smaller 
branch  also  from  the  ophthalmic,  and  supplies  the  lachry- 
mal gland. 

The  Lachrymal  Gland  (Fig.  148,  4)  is  an  almond- 
shaped  body  of  a  reddish-brown  color,  situated  in  the 
anterior  and  outer  part  of  the  orbit.  It  is  convex  on  its 
superior  aspect,  to  fit  against  the  orbital  plate  of  the  frontal 
bone ;  concave  beneath,  where  it  is  placed  over  the  eyeball. 
It  secretes  the  tears,  which  its  ducts,  seven  or  eight  in 
number,  carry  to  the  surface  of  the  conjunctiva  beneath  the 
upper  eyelid. 

The  frontal  nerve  is  to  be  divided,  and  a  hook  inserted  into  the 
upper  eyelid  [and  fastened  on  tlie  face]  so  as  to  put  the  levator  pal- 
pebraj  in  the  centre  of  the  orbit  on  the  stretch ;  this  muscle  and 
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the  superior  oblique  are  then  to  be  cleaned,  care  being  taken  not  to 
destroy  the  little  pulley  through  which  the  tendon  of  the  latter  works. 

The  Obliquus  Superior  (Fig.  14'!,  3)  is  the  most  super- 
ficial muscle  of  the  orbit  at  its  origin,  which  is  from  the 
upper  margin  of  the  optic  foramen,  above  and  a  little  to 
the  inner  side  of  the  levator  palpebrae.  It  lies  superficially 
along  the  inner  side  of  the  orbit,  and  ends  in  a  round  ten- 
don which,  passing  through  the  t7-ochlea  (Fig.  148,  i)  or 
pulley-like  ring  of  fibrous  tissue  [often  partly  ossified] 
attached  to  the  frontal  bone,  turns  down  abruptly  to  the 
eyeball.     The  tendon  becomes  flattened  near  its  insertion, 

and  passes  beneath  the  su- 


Fig.  148. 


perior  rectus  to  be  inserted 
on  the  outer  side  of  the  eye- 
ball between  it  and  the  ex- 
ternal rectus.  With  a  little 
dissection  a  delicate  syno- 
vial membrane  can  be  seen 
lubricating  the  tendon  where 
it  passes  through  the  t7^o- 
chlea.  The  superior  oblique 
is  supplied  by  the  4th  nerve 
on  its  orbital  aspect. 

The  Levator  Palpebrae 
Superioris  (Fig.  141,  6) 
arises  from  the  upper  mar- 
gin of  the  optic  foramen, 
below  the  superior  oblique 
muscle  and  partly  over- 
lapped by  it ;  it  Is  narrow 
at  its  origin,  but  expands 
anteriorly  to  be  inserted  into 
the  anterior  surface  of  the 

Arteries  and  Veins  op  Orbit  (from  Hirsclifeld  and  LeveiU6). 


1.  PuUey  of  superior  oblique  tendon. 
2    Levator  palpebra;  (cut). 

3.  Trunli   of    oplitlialinic  artery   from 

which  the  frontal,  nasal,  and  pal- 
pebral branches  are  derived. 

4.  Lachrymal  gland. 

5.  Anterior  ethmoidal  artery. 

6.  Rectus  superior  (cut). 

7.  Posterior  ethmoidal  artery. 

8.  Supra-orbital  artery. 


continued  would  strike  the  arteria 
centralis  retinas  as  it  pierces  the 
optic  nerve]. 

10.  Ophthalmic  vein. 

11.  Origins  of  obliquus  superior,  levator 

palpebrse,  and  superior  rectus. 

12.  Lachrymal  artery. 

13.  Optic  nerve. 

11.  Ophthalmic  artery. 
15.  Carotid  artery. 


9.  Ciliary  arteries  [the  line   from   0  if        16.  Cavernous  sinus. 
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tarsal  cartilage  of  the  upper  ej'elid.     It  is  supplied  by  the 
3d  nerve. 

The  hook  is  to  be  removed  from  the  eyelid  and  fixed  into  the  eye- 
ball, which  is  to  be  drawn  gently  forwards  ;  the  levator  palpebrae  is 
to  be  cut  and  the  little  branch  of  the  3d  nerve  traced  to  it,  and  the 
superior  rectus  which  is  then  seen  should  be  cleaned. 


Fig.  149. 


Nerves  of  the  Orbit,  seen  from  the 

1.  Section  of  frontal  bone. 

2.  Superior  maxillary  bone. 

3.  Part  of  sphenoid  bone. 

4.  Levator  palpebral  and  superior  rectus 

muscles. 

5.  Superior  oblique  muscle. 

6.  Inferior  oblique. 

7.  External  rectus  drawn  forwards. 

8.  Orbital  origin  of  the  external  rectus 

turned  downwards  with  the  sixth 
nerve. 

9.  Inferior  rectus. 

10.  Optic  nerve. 

11.  Internal  carotid  artery  emergingfrom 

the  cavernous  sinus. 

12.  Ophthalmic  artery. 

13.  Third  nerve. 

14.  Inferior  division  of  the  third  nerve. 

15.  Fourth  nerve. 

16.  Trunk  of  the  fifth  nerve. 

17.  Gasserian  ganglion. 

28* 


OUTER  SIDE  (from  Wilson,  after  Arnold). 
IS.  Ophthalmic  division  of  fifth. 

19.  Superior  maxillary  division. 

20.  Inferior  maxillary  division. 

21.  Frontal  nerve. 

22.  Supra-orbital  and  supra-trochlear 
nerves. 

23.  Lachrymal  nerve. 
21.  Nasal  nerve. 

25.  Nasal  nerve  passing  over  the  internal 
rectus  muscle  to  the  anterior  eth- 
moidal foramen. 

26.  Infra-trochlear  nerve. 

27.  A  long  ciliary  branch  of  the  nasal 
nerve. 

28.  Long  root  of  the  lenticular  ganglion 
from  the  nasal  nerve. 

29.  Lenticular  ganglion,  giving  off  from 
its  fore  part  the  short  ciliary 
nerves. 

30.  Globe  of  the  eye. 


330 


THE    ORBIT, 


Ficr.  150. 


The  Rectus  Superior  (Fig.  148,  6)  arises  from  the 
margin  of  the  optic  Ibrameii,  below  and  a  little  overlapped 
by  the  levator  palpebrre ;  and  is  inserted  into  the  sclerotic 
coat  of  the  eyeball  at  its  npper  and  anterior  part.  It  is 
supplied  by  the  npper  division  of  the  3d  nerve,  which  can 
be  seen  entering  its  under  surface  when  the  muscle  is 
divided. 

The  rectus  having  been  divided,  a  quantity  of  fat  will  be  brought 
into  view,  througli  which  the  optic  nerve  passes  to  the  eyeball.  The 
nasal  branch  of  the  5th  is  at  once  to  be  looked  for  crossing  the  optic 
nerve  from  without  inward,  and  the  lenticular  ganglion,  a  minute  pink 
body,  is  to  be  found  on  the  outer  side  of  the  optic  nerve.  All  small 
branches  of  nerve  running  from  the  ganglion  along  the  optic  nerve 
are  to  be  preserved,  and  all  branches  of  the  ophthalmic  artery. 

The  Nasal  Nerve  (Fig.  141,  7,  and  149,  24)  (5th)  enters 
the  orbit  between  the  heads  of  the  external  rectus,  and 

then  crosses  the  optic  nerve 
from  without  inwards  to  pass 
through  the  anteriorethmoidal 
foramen.  It  thus  re-enters  the 
cranium,  and  next  passes  into 
the  nose  by  a  slit  in  front  of 
the  cribriform  plate  of  the 
ethmoid  bone,  to  appear  ulti- 
mately on  the  face,  between 
the  nasal  bone  and  the  lateral 
nasal  cartilage.  It  giA'es  off, 
1,  the  long  root  to  the  lenticu- 
lar ganglion  on  the  outer  side 
of  the  optic  nerve ;  2,  the  long 
ciliary  ?ierues,  which  run  along 
the  optic  nerve  to  the  eyeball ; 
3,  the  infra-troehlear  nerve ^ 
which,  arising  just  before  the 
nerve  enters  the  ethmoidal 
hole,  passes  forwards  to  the 
e3'elid  close  to  the  inner  angle  of  the  orbit. 

The  Lenticular  Ganglion  (Figs.  150  and  201,  c), 
{ciliary  or  ophthalmic)  is  a  minute  pink  body  placed 
on  the  outer  side  of  the  optic  nerve  [between  it  and  the 
external  rectus]  near  the  back  of  the  orbit  which  has  (like 
all  the  cranial  ganglia)  three  roots,  sensory,  motor,  and 
s.ympathetic.  The  sensory  or  long  root  [2]  is  derived 
from  the  nasal  branch  of  the  5th,  and  enters  the  posterior 


Diagram  of  the  Lenticular  Gan- 
glion (from  Hirsclil'eld  and  Le- 
veilie). 

1.  Lenticular  ganglion. 

2.  Long  root  from — 

3    Nasal  branch  of  5th. 

4.  Short  root  from — 

5.  Inferior  division  of  3d. 

6.  Sympathetic   root   [from    the  cav- 

ernous plexus]. 

7.  Short  ciliary  nerves, 

8.  Long  ciliary  nerves. 
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superior  angle  of  the  ganglion.  The  motor  or  short  root 
[4]  is  derived  from  the  inferior  division  of  the  3d  nerve, 
which  can  be  seen  passing-  to  the  bottom  of  the  orbit, 
and  enters  the  ganglion  at  its  posterior  inferior  angle. 
The  syiivpatlietic  root  [6]  is  from  the  cavernous  plexus 
which  is  derived  from  the  plexus  on  the  carotid  artery, 
and  enters  the  orbit  through  the  sphenoidal  fissure;  it  joins 
the  ganglion  between  the  other  two  roots,  and  can  rarely 
be  seen. 

The  sliort  ciliary  hranches  of  the  ganglion  arise  from  its 
upper  and  lower  angles  in  front,  and  are  eight  or  ten  in 
number.  They  run  along  the  optic  nerve  to  the  eyeball, 
which  the}^  pierce  to  suppl}^  the  iris. 

Fis.  151. 


Arteries  of  the  Orbit  from  the  Odter  Side  (from  Hirschfeld  and  Leveill^). 

1.  Internal  cai'otid.  9.  Anterior  ethmoidal  artery. 

2.  Ophtlialmic  artery.  10.  Obliquus  inferior. 

3.  Arteria  centralis  retin 83.  11.  Supra-orbital  artery. 

4.  Muscular  branches.  12.  Facial  artery. 

5.  Lachrymal  artery.  1.3    Frontal  artery. 

6.  Ciliary  artery.  14.  Palpebral  arteries. 

7.  Posterior  ethmoidal  artery.  15.  Nasal  artery. 

8.  Rectus  inferior. 


The  Ophthalmic  Artery  (Fig.  151,  2)  arises  from  the 
internal  carotid  close  to  the  anterior  clinoid  process,  and 
enters  the  orbit  through  the  optic  foramen  with  the  optic 
nerve,  but  to  its  outer  side.     Its  branches  are : — 

a.  The  Lachrymal  artery  (5)  accompanies  the  lachrymal 
nerve  along  the  outer  side  of  the  orbit  to  the  lachrymal 
gland,  which  it  supplies. 

\ 


332  THE    ORBIT. 

b.  The  Supra-orbital  artery  (ii)  ascends  to  join  the 
frontal  nerve  arid  afterwards  the  supra-orbital  nerve,  which 
it  accompanies  through  the  supra-orbital  notch  to  the  fore- 
head. 

c.  Muscular  branches  (4)  are  given  to  all  the  muscles  of 
the  orbit,  entering  them  on  their  ocular  surfaces. 

d.  The  Ciliary  branches  (6)  are  numerous  small  arteries 
which  run  by  the  side  of  the  optic  nerve  to  pierce  the  scle- 
rotic, and  have  been  divided  into  long  and  short.  One  of 
them  pierces  the  optic  nerve  to  run  in  it  to  the  retina,  and 
is  called  the  arteria  centralis  retinse  (3). 

e.  The  Ethmoidal  arteries.^  anterior  (9)  and  posterior  (7), 
pass  through  the  ethmoidal  foramina  in  the  inner  wall  of 
the  orbit,  the  anterior  accompanying  the  nasal  nerve. 

/.  The  Palpebral  arteries  (14)  leave  the  orbit  at  the  inner 
side,  to  be  distributed  to  the  upper  and  lower  eyelids. 

g.  The  Frontal  artery  (13),  one  of  the  terminal  branches, 
turns  round  the  margin  of  the  orbit  at  its  inner  angle  to 
accompany  the  supra-trochlear  nerve  on  the  forehead. 

h.  The  Nasal  artery  (15),  the  other  terminal  branch, 
leaves  the  orbit  at  the  inner  side  above  the  tendo  ocnli, 
and  anastomoses  on  the  side  of  the  nose  with  the  angular 
branch  of  the  facial  artery  (12). 

The  Ophthalmic  Vein  (Fig.  148,  10)  has  branches 
corresponding  to  those  of  the  artery,  which  unite  to  form 
a  single  trunk,  passing  between  the  heads  of  the  external 
rectus  to  the  cavernous  sinus. 

The  Optic  Nerve  (Fig.  148,  13)  (2d)  enters  the  orbit 
by  the  optic  foramen,  and  passes  through  its  centre  to  the 
ej^eball,  to  end  in  the  retina.  It  pierces  the  back  of  the 
sclerotic  about  its  own  width,  [20  degrees]  to  the  inner  side 
of  the  axis  of  the  eyeball. 

The  optic  nerve  is  to  be  divided,  and  the  globe  turned  forwards  to 
bring  into  view  the  muscles  beneath. 

The  remaining  Recti  Muscles  (Fig.  152)  are  seen  be- 
low, and  to  the  inner  and  outer  sides  of,  the  optic  nerve, 
and  are  named,  accordingly,  inferior.  internus.i  and  exter- 
nus.  They  arise  by  a  common  origin  (ligament  of  Zinn) 
around  the  optic  foramen,  but  the  externus  has  an  attach- 
ment to  the  margin  of  the  sphenoidal  fissure,  completing 
its  lower  head,  as  well  as  a  second  head  (the  upper)  arising 
from  the  upper  part  of  the  optic  foramen  close  to  the  rectus 
superior.     Between  these  two  heads  pass  the  3d  nerve,  the 
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nasal  branch  of  5th  nerve,  the  6th  nerve,  and  the  ophthal- 
mic vein. 

The  recti  mnscles  are  to  be  traced  forward  to  their  inser- 
tion in  the  sclerotic  coat,  immediately  behind  the  cornea. 

The  Sixth  Nerve  (Fig.  149,  8)  (abducens)  is  seen  on 
the  inner  snrface  of  the  rectns  externus,  which  it  snpplies. 

The  Third  Nerve  (Fig.  149, 13, 14)  (motor  oculi)  enters 
the  orbit  in  two  parts,  one  above  and  the  other  below  the 
nasal  nerve  (u.  Fig.  146,  p.  324). 

The  upper  division  has  been  traced  to  the  levator  palpe- 
brse  and  superior  rectus  muscles;  the  lower  division  (Fig. 
149,  14)  is  now  seen  to  give  small  branches  to  the  internal 
and  inferior  recti,  and  the  short  root  to  the  lenticular 
ganglion  ;  lastly  a  large  long  branch  which  runs  on  the 
inferior  rectus  to  the  inferior  oblique  muscle. 

To  expose  the  obliquus  inferior  it  will  be  necessary  to  draw  the 
eyeball  to  the  upper  and  outer  part  of  the  orbit,  and  to  remove  the 
conjunctiva  at  the  inner  angle. 

Fig.  1     52. 


Muscles  of  the  Eveball  ;  the  view  is  taken  from  the  outer  side  of  the  right  orhit 
(from  Wilson). 


1.  Portion  of  the  sphenoid  bone. 

2.  Optic  nerve. 

3.  Globe  of  the  eye. 

4.  Levator  palpebra;  muscle. 

5.  Superior  oblique. 

6.  Its  fibrous  pulley. 

7.  Its  reflected  tendon. 

S    Inferior  oblique  muscle  arising  from 
the  inner  wall  of  the  orbit. 


9.  Superior  rectus. 

10.  Internal  rectus  partly  concealed  by 

the  optic  nerve. 

11.  Part  of  external  rectus,  showing  its 

two  heads  of  origin. 

12.  Insertion  of  exteraal  rectus. 

13.  Inferior  rectus. 
l-l.  Sclerotic. 


The  Obliquus  Inferior  (Fig.  151,  10)  muscle  lies 
transversely  in  the  orbit  beneath  the  rectus  inferior.  It 
arises  from  the  superior  maxilla  behind  the  lachrymal 
groove,  and  passing  below  the  inferior  rectus,  but  between 
the  external  rectus  and  globe,  is  inserted  into  the  sclerotic 
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above  the  level  of  the  rectus  externus  and  close  to  the 
insertion  of  the  obliquus  superior. 

The  actions  of  the  muscles  of  the  orbit  are  not  very  rea- 
dily appreciated,  owing  to  the  fact  that  the  movements  of 
the  eyeball  depend  upon  the  combined  influence  of  several 
of  them. 

The  action  of  the  Levator  palpebrae  is  implied  by  itt 
name ;  it  I'aises  the  eyelid,  and  therefore  when  paralyzed 
from  some  affection  of  the  third  nerve,  the  characteristic 
dropping  of  the  lid,  ptosis,  results. 

The  Recti  muscles,  when  acting  together,  would  draw 
the  eyeball  towards  the  back  of  the  orbit,  but  each  when 
acting  separately  would  draw  the  front  of  the  eye  in  its 
own  direction,  the  superior  and  inferior  recti  having  in 
addition  a  tendency  to  draw  the  eye  inwards.  Internal  and 
external  strabismus  is  produced  by  the  direct  action  of  the 
internal  and  external  recti  respectively. 

The  Oblique  muscles  when  acting  alone  are  rotators  of 
the  eyeball  on  its  own  axis,  the  superior  oblique  rolling  the 
eye  downwards  and  outwards,  the  inferior  oblique  rolling 
it  upwards  and  outwards ;  but  these  muscles  always  act 
in  combination  with  the  recti,  and  thus  give  the  oblique 
movements  to  the  eyeball.  The  obliqui  are  not  used  unless 
the  spectator,  or  the  object  seen,  is  moving. 

If  all  the  contents  of  the  orbit  are  removed,  the  orbital 
branch  of  the  superior  maxillary  nerve  maybe  seen  passing 
through  the  spheno-maxillary  fissure,  and  dividing  into 
two  branches — the  subcutaneus  malse  which  pierces  the 
malar  bone,  and  the  temporal  branch  which  pierces  the 
outer  wall  of  the  orbit  to  reach  the  temporal  fossa. 

[Triangles  of  the  Neck. 

The  following  scheme  will  assist  the  student  m  con- 
structing the  triangles  of  the  neck.  Draw  a  quadrangle  a  b 
c  D,  the  sides  of  which  represent  the  jaw,  the  clavicle,  the 
trapezius,  and  the  median  line.  Bisect  it  by  the  line  A  d, 
representing  the  sterno-mastoid  muscle  forming  thus  the 
great  anterior  and  posterior  triangles,  whose  boundaries 
are  easily  seen. 

In  the  anterior  triangle  draw  A  E  b,  representing  the 
digastric  muscle  and  forming  the  digastric  or  submaxillary 
triangle  (i),  and  E  f  the  anterior  belly  of  the  omohyoid 
muscle,  forming  the  superior  carotid  triangle,  or  "  triangle 
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of  elcction^^  (ii),  and  the  inferior  carotid  triangle,  or  ''''tri- 
angle of  necessitif''  (in). 

In  the  posterior  triangle  draw  F  C,  the  posterior  bell}'  of 
the  onioh^'oid  muscle,  forming  the  suboccipital  triangle 
(iv),  and  the  subclavian  triangle  (v). 


Fig.  153. 
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Diagram  of  the  Trianrles  of  the  Right  Side  of  the  Keck. 

I.  Digastric  or  submaxillary  triangle.         in.  Inferior  carotid  triangle,  or  triangle 


II.  Superior  carotid  triangle,  or  triangle 
of  election. 


of  necessity. 
IV.  Suboccipital  triangle. 
V.  Subclavian  triangle.] 


Posterior  Triangle  of  the  Neck. 

In  order  to  dissect  the  posterior  triangle,  the  blocks  beneath  the 
Iiead  should  be  removed,  and  it  should  be  drawn  downwards  and  to 
the  opposite  side  and  secured  with  hoolis.  The  shoulders  are  to  be 
raised  to  a  convenfent  height  by  blocks  beneath  the  scapulae,  and  the 
arm  drawn  down,  and  if  possible  secured  in  that  position.  The  side 
of  the  neck  is  thus  put  fully  on  the  stretch,  and  probably  the  ex- 
ternal jugular  vein  distended  with  blood  will  be  seen  beneath  the 
skin. 

One  incision  is  to  be  carried  from  the  back  of  the  pinna  to  the 
clavicle  near  its  inner  end,  and  another  from  this  point  along  the 
whole  length  of  that  bone ;  a  third  incision  is  to  be  made  (if  neces- 
sary) transversely  from  the  pinna  to  the  occiput,  and  the  flap  of  skin 
is  then  to  be  reflected  backwards.  The  dissection  should  be  begun 
at  the  inferior  angle,  the  dissector  of  the  right  side  standing  by  the 
shoulder,  and  the  dissector  of  the  left  side  at  the  head,  of  the  subject. 
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Beneath  the  skin  is  the  superficial  fascia^  and  between 
the  layers  of  it  at  the  lower  part  of  the  neck  is  the  platysma 
muscle,  the  fibres  of  which  may  be  cleaned  at  once  while 
removing  the  skin.  Care  must  be  taken  as  soon  as  the 
upper  border  of  the  platysma  is  reached  to  keep  close  to 
the  skin,  or  the  superficial  nerves  may  be  injured. 

The  Platysma  Myoides  (Fig.  167,  19,  p.  367)  is  only 
seen  now  in  its  lower  part,  the  remainder  of  it  will  be 
found  in  the  dissection  of  the  anterior  triangle  and  face. 
It  is  a  subcutaneous  muscle  arising  from  the  fascia  over 
the  pectoral  and  deltoid  muscles,  and  very  slightly  from 
the  front  of  the  clavicle ;  and  it  passes  obliquely  across 
the  neck  to  be  inserted  into  the  lower  jaw  and  the  side 
of  the  mouth,  reaching  as  high  as  the  zygoma. 

Through  the  platysma  will  generally  be  seen  the  Ex- 
ternal Jugular  Vein  (Fig.  154,  13)  which,  it  is  to  be 
noticed,  runs  parallel  or  nearly  so  to  the  fibres  of  the 
muscle;  if  therefore,  in  bleeding  from  the  vein,  an  incision 
were  made  in  the  direction  of  the  vein,  there  would  be  no 
opening  by  which  the  blood  might  escape,  and  hence  the 
rule  in  practice,  viz.,  to  cut  parallel  to  the  sterno-mastoid, 
i.  e.,  across  the  fibres  of  the  platysma,  so  that  they  may 
retract. 

The  platysma  is  to  be  detached  from  the  clavicle  and 
turned  forward,  and  the  branches  of  the  Superficial 
Cervical  Plexus  are  to  be  found.  These  are  in  two  sets, 
— the  ascending,  comprising  the  Superficial  Cervical,  Great 
Auricular,  and  Small  Occipital  nerves,  and  the  descending- 
set  comprising  the  Sternal,  Clavicular,  and  Acromial 
branches. 

a.  The  Superficial  Cervical  Nerve  (Fig.  154,  17) 
(from  the  second  and  third  nerves)  will  He  found  turning 
round  the  posterior  border  of  the  sterno-mastoid,  and 
crossing  it  transversely  beneath  the  pla.tysma  to  ramify 
over  the  anterior  triangle,  where  it  communicates  with  the 
infra-maxillarj^  branches  of  the  facial  nerve. 

h.  The  Great  Auricular  Nerve  (Fig.  154,  11)  (from 
the  second  and  third  nerves)  is  the  largest  branch  of  the 
set,  and  turning  round  the  posterior  border  of  the  sterno- 
mastoid,  passes  obliquely  to  the  pinna,  which  it  supplies, 
communicating  also  with  the  7th  nerve. 

A  mastoid  branchy  often  of  large  size,  arises  from  this 
nerve  and  runs  to  the  mastoid  process,  and  may  be  mis- 
taken for  the  followino- : — .  * 
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SoPERFiciAL  Dissection  of  the  Triangles  of  the  Neck  (drawa  by  J.  T.  Gray). 

(In  order  to  see  the  relations  of  the  posterior  triangle  properly,  the  figure  should 
be  placed  in  the  recumbent  position,  since  it  is  impossible  to  see  the  subclavian  as 
represented  when  the  body  is  upright.) 


1.  Parotid  gland. 

2.  Hypoglossal  nerve  (9th). 

3.  Small  occipital  nerve. 

4.  Posterior  belly   of  digastricus,    and 

stylo-hyoideus. 

5.  Occipital  artery  and  great  occipital 

nerve. 

6.  Platysma  (turned  up). 

7.  Internal  jugular  vein. 

8.  Submaxillary  gland. 

9.  Splenius  capitis. 

10.  Mylo-hyoideus. 

11.  Great  auricular  nerve. 

12.  Anterior  belly  of  digastricus. 

13.  External  jugular  vein. 

14.  External  carotid  artery. 

15.  Spinal  accessory  nerve. 

16.  Hyoid  bone. 

17.  Superficial  cervical  nerve. 

29 


18.   Superior  laryngeal  nerve. 
19    Levator  anguli  scapulm. 

20.  Inferior  constrictor  of  the  pharynx. 

21.  Descending  branches  of  tlie  superficial 

.  cervical  plexus. 

22.  Common   carotid   artery   with   des- 

cendens  noni  nerve. 

23.  Scalenus  posticus  and  medius. 

24.  Anterior  belly  of  omo-hyoid. 
20.  Transversalis  colli  artery. 

26.  Sterno-hyoideus. 

27.  Trapezius. 

28.  Sterno-mastoid. 

29.  Posterior  belly  of  omo-hyoid. 

30.  Subclavian  artery. 

31.  [Supra-scapular    or]     transversalis 

humeri  artery. 

32.  Brachial   plexus  partly  covered  by 

omo-hyoid. 
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c.  The  Small  Occipital  Nerve  (Fig.  154,  3)  (from 
the  second  nerve)  is  alwaj-s  to  be  found  at  the  posterior 
margin  of  the  stei-no-mastoid  muscle,  and  runs  directly 
upwards  to  the  scalp,  where  it  has  been  already  seen  (p. 
313). 

The  Descending  Branches  (Fig.  154,  21)  sternal, 
clavicular,  and  acromial,  take  the  directions  indicated  by 
their  names,  and  passing  over  the  clavicle  are  distributed 
to  the  skin  upon  the  pectoral  muscle  and  shoulders,  where 
they  are  seen  by  the  dissector  of  the  arm. 


Diagram  of  the  Deep  Cervical  Fascia  at  the  Fodrth  Cervical  Vertebra. 
(Compare  Fig.  227.) 


1.  Skin. 

2.  Superficial  fascia,  with  (4)  the  pla- 

tysma  myoides. 

3.  Deep  cervical  fa.scia  splitting  to  in- 

close, (5)'tbe  sterno-cleido  mastoid, 
(6)  the  scalenus  anticus,  (7)  the 
scalenus  medius,  and  attached  to 
the  transverse  process  of  the  ver- 
tebrse. 


8.  Deep  cervical  fascia  again  splitting 

to  inclose  (9)  the  trapezius. 
10.  Attachment  of  the  deep  cervical  fas- 
cia to  the  spinous  process  of  the 
vertehra. 

A.  Anterior  space  for  anterior  cervical 
muscles,  vessels,  trachea,  cesopha- 
gus,  etc. 

B,  B.  Posterior    spaces    for    posterior 

cervical  muscles.] 

The  anterior  and  posterior  boundaries  of  the  triangle  (the  sterno- 
mastoid  and  trapezius)  are  now  to  be  defined,  but  only  the  edges  of 
the  muscles  need  be  cleaned.  The  descending  nerves  being  detached 
and  turned  up,  the  branches  of  the  deep  cervical  plexus  and  the 
spinal-accessory  nerve  passing  obliquely  between  the  borders  of  the 
sterno-mastoid  and  the  trapezius  are  to  be  dissected  out,  and  also  the 
omo-hyoid  muscle,  which  will  be  found  at  a  variable  distance  above 
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the  clavicle  ;  the  external  jugular  veiu  is  to  be  followed  as  far  as  cou- 
veuieut. 

The  Deep  Cervical  Fascia  [Fig.  155,  3,  8],  which  is 
very  dense,  is  now  seen.  It  commences  at  the  spinous  pro- 
cesses of  the  vertebrffi  [10]  and  incloses  the  trapezius  muscle 
[9],  then  crosses  the  posterior  triangle  to  split  and  inclose 
the  sterno-raastoid  [5],  and  so  on  to  the  median  line  of  the 
neck.  At  the  lower  part  of  the  triangle  it  gives  a  special 
covering  to  the  omo-hyoid  muscle  [binding  it  to  the  clavi- 
cle by  a  loop  around  its  central  tendon],  and  is  attached 
to  the  clavicle  and  first  rib. 

[The  deep  cervical  fascia  gives  sheaths  also  to  all  the 
deep  muscles,  the  vessels,  etc.,  in  the  neck.  By  its  dense 
resisting  textui'e  it  protects  them  from  injury,  and  espe- 
cially^ from  atmospheric  pressure  during  inspiration.  To 
this  end  it  has,  like  the  fascia  of  the  arm,  the  thigh,  etc.,  a 
special  tensor  muscle,  the  omo-hj'oid.  In  abscesses  also  it 
guides  the  course  of  the  descending  pus.  If  anterior  to  it, 
it  will  prevent  any  passage  into  the  chest,  but  if  posterior 
to  it,  the  pus  may  pass  readily  down  by  the  anterior  or 
posterior  mediastinum  into  the  chest  Ind  produce  the 
gravest  results.] 

To  see  the  floor  of  the  triangle  the  fascia  is  to  be  removed,  and  will 
be  most  readily  detached  by  beginning  above  at  the  junction  of  the 
sterno-mastoid  and  trapezius,  and  carrying  the  knife  obliquely  so  as 
to  be  parallel  to  the  fibi'es  of  the  muscles  beneath.  It  should  be 
removed  only  as  low  as  the  omo-hyoid  at  present,  and  all  branches  of 
nerve  should  be  carefully  preserved. 

The  Posterior  Triangle  (Figs.  153  and  154)  is  the 
space  bounded  in  front  by  the  sterno-mastoid,  behind  by 
the  trapezius ;  the  base  of  the  triangle  being  formed  by 
the  middle  third  of  the  clavicle,  and  its  apex  by  the  meet- 
ing of  the  anterior  and  posterior  boundaries  at  the  occiput. 
It  is  covered  in  by  skin,  superficial  and  deep  fasciae,  and  at 
the  lower  part  by  the  platysma.  Its  Jioor  is  formed  from 
above  downwards  by  the  splenius  capitis,  levator  anguli 
scapulae,  scalenus  posticus  and  scalenus  medius,  and  the 
upper  digitation  of  the  serratus  magnus,  which  cannot  be 
seen  at  present. 

The  splenius  colli  does  not  form  part  of  the  floor  because 
it  is  overlain  by  the  levator  anguli  scapulae.  In  some  sub- 
jects, where  the  apex  of  the  triangle  is  wider  than  usual,  a 
portion  of  the  complexus  may  be  seen,  and  will  be  recog- 
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iiized  by  the  vertical  direction  of  its  fibres.  Not  unfre- 
queiitly  if  the  attachment  of  the  sterno-mastoid  to  the 
clavicle  is  not  well  developed,  both  the  anterior  scalenus 
and  the  phrenic  nerve  lying  on  it  are  seen  in  the  posterior 
triangle. 

The  triangle  is  subdivided  into  two  portions  by  the  pos- 
terior belly  of  the  omo-hyoid  muscle,  the  height  of  which 
above  the  clavicle  may  vary,  when  the  contents  of  the  sub- 
division will  be  modified  accordingly. 

The  upper  or  occipital  portion  \_suhoccipital  triangle] 
contains  the  branches  of  the  superficial  cervical  plexus 
derived  from  the  first  four  cervical  nerves ;  the  spinal-acces- 
sory nerve  (which  maj^  be  traced  into  the  trapezius,  where 
it  communicates  with  the  deep  cervical  plexus);  muscular 
branches  of  the  deep  cervical  plexus ;  the  transversalis  colli 
vein;  and  the  glandulse  concatenatae  or  lymphatic  glands 
placed  along  the  posterior  border  of  the  sterno-mastoid. 

The  lower  or  clavicular  po7-tion  [^subclavian  triangle] 
contains  the  brachial  plexus  ;  the  third  part  of  the  sub- 
clavian artery ;  the  transversalis  colli  arter}' ;  the  trans- 
versalis humeri  [supra-scapular]  vessels,  and  the  external 
jugular  vein,  all  of  which  must  now  be  dissected. 

The  tendon  of  the  Omo-hyoid  Muscle  (Fig.  154,  29) 
is  bound  down  to  the  back  of  the  clavicle  and  to  the  first 
rib  by  a  process  of  the  deep  cervical  fascia,  so  that  either 
belly  of  the  muscle  [or  both]  may  act  on  tliis  fixed  point. 
[Its  use  is  to  act  as  a  tensor  of  the  deep  cervical  fascia  to 
prevent  pressure  on  the  deep  veins  of  the  neck  in  inspira- 
tion, which  would  congest  the  brain.  In  thin  persons  this 
action  can  readily  be  observed  by  the  eye.  With  each 
inspiration  the  course  of  the  muscle  and  its  two  bellies  can 
be  well  seen.]  Upon  the  muscle  may  be  traced  a  branch 
of  the  decenclens  noni  nerve  which  supplies  it.  The  origin 
and  insertion  of  the  muscle  are  found  in  other  dissections. 

The  Transversalis  Colli  Artery  (Fig.  154,  25)  is 
generally  found  at  the  level  of  the  tendon  of  the  omo-hyoid, 
and  the  vein  a  little  above  it,  so  that  their  relation  to  the 
subdivisions  of  the  triangle  is  different. 

The  artery,  a  branch  of  the  thja-oid  axis  (subclavian), 
passes  transversely  under  the  sterno-mastoid,  crosses  the 
posterior  triangle,  and  divides  under  the  border  of  the  tra- 
pezius into  the  superficial  cervical  and  the  posterior  sca- 
pular arteries.  The  vein  lies  above  the  level  of  the  artery, 
and  usually  joins  the  external  jugular. 
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The  Transversalis  Humeri  [Supra-Scapular]  Artery 
and  Vein  (Fig.  154,  31)  lie  close  beliind  the  clavicle.  The 
artery  is  a  branch  of"  the  thyroid  axis  and  becomes  the 
suprascapular.^  The  vein  opens  into  the  external  jugular 
just  before  it  joins  the  subclavian  vein. 

Fig.  156. 


Lateral  View  of  the  Muscles  of  the  PRiEVERTEBRAL  Eeqion  and  Side  of  the 
Neck  [of  the  left  side]  (from  Wilson). 

1.  The  mastoid  process  of  the  temporal  12.  Splenius. 

hone.  13.  Complexus. 

2.  The  zygoma.  l-t.  Cut  edge  of  the  trapezius. 

3.  The  occipital  bone.  15.   Khomboideus  minor. 

4.  The  spine  of  the  scapula.  16.  Serratus  posticus  superior. 

5.  The  acromion  process.  17.  Supra-spinatus. 

6.  The  clavicle.  18.  The  first  rib. 

7.  Longus  colli  muscle.  19.  CEsophagus  and  trachea. 

8.  Scalenus  anticus.  20.  Inferior  constrictor  of  the  pharynx. 

9.  Scalenus  medius.  21.  Middle  constrictor. 

10.  Scalenus  posticus.  22.  Superior  constrictor. 

11.  Levator  anguli  scapulae. 


'  The  whole  length  of  this  artery  is  sometimes  called  the  Supra- 
scapular. 

29* 
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The  great  cords  of  tlie  brachial  plexus  can  only  be  roughly  dis- 
sected at  present,  but  the  third  part  of  the  subclavian  artery  should 
by  thoroughly  observed  before  the  clavicle  is  cut  [or  removed]. 

The  Subclavian  Artery  (Fig.  154,  30,  p.  33t)  (3d  por- 
tion) extends  from  the  outer  border  of  the  anterior  scalenus 
obliquely  downwards  and  outwards  beneath  the  clavicle  to 
the  lower  border  of  the  first  rib,  where  it  becomes  the  axil- 
lary artery.  It  has  in  front  the  skin,  platysma,  superficial 
nerves  and  deep  fascia ;  the  clavicle,  subclavius  muscle, 
and  transversalis  humeri  [supra-scapular]  vessels;  and  is 
crossed  by  the  external  jugular  vein.  It  lies  against  the 
lowest  cord  of  the  brachial  j)lexus,  the  scalenus  medius, 
and  the  first  rib.  Above  it  are  the  remaining  cords  of  the 
brachial  plexus ;  and  helow  [and  in  front]  (at  some  dis- 
tance) the  subclavian  vein.  Ordinarlj'-  this  portion  gives 
off  no  branch,  but  should  there  be  one,  it  will  probably  be 
the  posterior  scapular  artery. 

Fig.  157. 


Incision  for  Tyinu 


THE  Common  Carotid  and  (1>)  the  Subclavian  Artery 
(from  Fergusson's  "Surgery"). 


Surgery The  position,  relations,  and  direction  of  the 

third  portion  of  the  subclavian  should  be  especially  noticed, 
because  it  is  [that  which  is  compressed  in  operations  (p. 
311)  and]  that  on  which  a  ligature  is  most  frequently 
applied  for  aneurism  lower  down.  The  student  should 
particularly  accustom  his  finger  to  feel  for  the  scalene 
tubercle  on  the  first  rib,  wjjich  is  taken  as  the  guide  to  the 
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artery;  and  should  notice  how  materially  the  position  of 
the  vessel  [in  relation  to  the  clavicle]  is  altered  by  raising 
or  depressing  the  shoulder,  the  effect  of  an  aneurism  in  the 
axilla  being  to  raise  the  clavicle  considerably,  and  thus 
complicate  the  operation. 

The  operation  of  tying  the  subclavian  in  its  third  part 
is  thus  performed.  The  head  being  thrown  back  and  the 
shoulder  depressed  as  much  as  possible,  the  skin  of  the 
lower  part  of  the  triangle  is  to  be  drawn  down  upon  the 
clavicle,  and  a  lunated  incision  carried  from  the  edge  of 
the  trapezius  to  the  sterno-mastoid,  cutting  at  once  on  to 
the  bone.  The  skin  being  then  allowed  to  resume  its  natu- 
ral position,  the  incision  will  be  immediately  above  the 
clavicle,  and  may  be  deepened  at  the  anterior  part.  The 
external  jugular  vein  is  to  be  carefull_y  guarded,  and  held 
aside  if  uecessar^^,  and  a  cautious  dissection  made  until  the 
finger  can  feel  the  scalenus  anticus  and  the  tubercle  on  the 
first  rib,  to  which  it  is  attached  [or  the  brachial  plexus  can 
be  seen].  Immediately  behincl  this  the-  artery  will  be 
found,  and  even  in  the  uninjected  state  will  be  readily 
recognized  by  its  rolling  on  the  bone  beneath  the  finger. 
The  aneurism  needle  should  be  passed  from  above  so  as  to 
avoid  the  brachial  nerves,  which  are  more  liable  to  be  in- 
cluded in  the  ligature  than  the  vein,  since  this  is  quite 
below  the  artery. 

Supposing  the  dissection  of  the  axilla  to  be  sufBciently  advanced, 
the  clavicle  should  now  be  divided  at  the  outer  border  of  the  sterno- 
mastoid  and  again  at  the  edge  of  the  trapezius.  The  knife  being 
then  passed  carefully  beneath  and  close  to  the  bone  to  detach  the 
subclavius,  the  piece  may  be  removed.  The  parts  will  still  be  re- 
tained in  position  by  the  subclavius  muscle,  and  the  opportunity 
should  be  taken  to  trace  a  small  branch  of  nerve  to  it  from  the  bra- 
chial plexus.  The  transversalis  humeri  [supra-scapular]  artery  and 
vein  will  now  also  be  better  seen,  and  can  be  thoroughly  cleaned. 
The  subclavius  muscle  is  to  be  divided  close  to  the  trapezius,  when 
the  scapula  will  fall  back,  and  the  brachial  plexus  will  be  fully  ex- 
posed and  should  be  carefully  cleaned.  The  upper  digitation  of  the 
serratus  magnus  which  was  mentioned  as  forming  part  of  the  floor 
of  the  triangle  can  now  be  seen. 

The  Brachial  Plexus  (Fig.  158  and  Fig.  5,  p.  32) 
is  formed  by  the  5th,  6th,  7th,  and  8th  cervical  nerves  and 
the  1st  dorsal  nerve,  a  small  branch  of  communication 
being  given  by  the  lowest  cord  of  the  cervical  plexus  (4th). 
The  nerves  appear  at  the  outer  border  of  the  anterior  sea- 
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leiius  as  four  cords,  because  the  8th  cervical  and  1st  dorsal 
unite  close  to  the  vertebral  foramina ;  they  lie  against  the 
scalenus  medius  and  posticus,  and  all,  with  the  exception 
of  the  lowest,  above  the  level  of  the  subclavian  artery. 
The  5th  and  6th  next  unite,  and  are  joined  by  the  tth  at 
the  outer  border  of  the  scalenus  posticus,  and  thus  two 
cords  are  formed.  At  the  level  of  the  clavicle  each  of 
these  cords  gives  off  a  large  branch,  and  these  unite  to  form 
a  third  cord;  the  three  nerves  then  come  into  relation  with 
the  axillary  artery,  being  at  first  external,  but  afterwards 
internal,  external,  and  posterior  to  that  vessel  [and  hence 
their  names]. 

Fiff.  158. 


Nerve  to  rhomboid  . 

Supra-scapular  nerve 
Nerve  to  subclavius  . 


Musculo-cutaneous 
nerve     .     .     . 


Median  nerve  .     . 
Circumflex  nerve  . 


S    '^      5 


g     p      £    ^  (Z         <!  PL, 

DiAQEAM  OF  THE  BRACHIAL  Plexus  (drawn  by  J.  T.  Gray). 

It  sometimes  happens  that  the  formation  of  these  cords 
does  not  take  place  higher  than  the  level  of  the  pectoralis 
minor,  but  the  arrangement  of  these  nerves  is  very  incon- 
stant. The  7th  nerve  very  frequently  bifurcates,  one  branch 
going  to  the  upper  and  one  to  the  lower  cord,  or  it  may 
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itself  form  the  posterior  cord,  being  joined  by  branches 
from  the  other  trunks. 

The  brancJies  above  the  clavicle  (Fig-  4,  p.  30) — ■ 

a.  The  nerve  to  the  subclavius  is  a  small  branch  lying  on 
the  front  of  the  plexus  and  derived  from  the  5th  and  6th 
nerves. 

b.  The  nerve  to  the  rhomboid  and  levator  anguli  scapulae 
is  from  the  5th  nerve,  and  pierces  the  scalenus  medius  to 
reacli  the  under  surface  of  those  muscles. 

c.  The  Sicpra-scapular  nerve  (Fig.  4,  5,  p,  30,  and  Fig. 
158)  is  the  largest  branch  above  the  clavicle  and  appears  at 
the  outer  side  of  the  plexus,  being  given  off  from  the  upper 
cord  of  the  plexus  (5th  and  6th).  It  disappears  beneath 
the  trapezius  to  reach  the  supra-scapular  notch. 

d.  Tlae  nerve  to  the  serratus  magnus  (Fig.  4, 16,  p.  30,  and 
Fig.  158),  (posterior  [or  long]  thoracic,  external  respira- 
tor}' of  Bell)  lies  behind  the  plexus  against  the  serratus 
magnus  muscle,  and  is  derived  from  the  5th  and  6th  (and 
often  from  the  1th)  nerves  before  they  unite. 

e.  A  branch  to  the  phrenic  nerve  of  very  variable  size 
is  given  by  the  5th  nerve  at  the  upper  part,  or  sometimes 
the  branch  appears  to  pass  from  the  phrenic  to  the  5th. 

/.  Small  branches  to  the  longus  colli  and  scaleni  muscles 
arise  from  the  nerves  close  to  the  foramina. 

The  Side  of  the  JS'eck. 

Tlie  head  is  to  be  drawn  as  far  back  as  possible  by  means  of  a 
hook  placed  in  the  chin,  and  the  side  to  be  dissected  should  be  fully 
exposed  by  means  of  blocks  placed  beneath.  Before  beginning  the 
dissection  the  student  should  pass  his  finger  along  the  median  line  of 
the  neck,  and  recognize  the  following  points.  The  lower  jaw,  and 
from  an  inch  and  a  half  to  two  inches  below  it  the  slight  projection 
of  the  hyoid  bone ;  next  a  hollow,  corresponding  to  the  thyro-hyoid 
membrane,  and  below  it  the  projecting  angle  of  the  thyroid  cartilage 
(pomum  Adami)  which  is  very  small  in  women.  About  an  inch 
below  the  pomum  Adami  is  a  dip  corresponding  to  the  crico-thyroid 
space,  and  this  is  especially  to  be  noticed  as  it  is  the  space  in  which 
laryngotomy  is  performed.  Below  this  will  be  felt  the  hard  ring  of 
the  cricoid  cartilage,  and  in  a  thin  subject  the  rings  of  the  trachea 
may  be  recognized  lower  down,  sometimes  also  the  isthmus  of  the 
thyroid  body  may  be  felt  crossing  the  trachea  at  a  variable  point. 

An  incision  is  to  be  made  from  the  chin  to  the  sternum,  and  the 
flap  of  skin  is  to  be  dissected  up  over  the  face.  The  platysma  may 
be  cleaned  in  the  upper  part  of  the  space  at  once,  and  it  will  facili- 
tate the  operation  if  the  part  detached  from  the  clavicle  is  held  down 
with  hooks. 
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The  Platysma  Myoides  (Fig.  161,  19,  p.  367)  is  now 
seen  to  reach  to  the  side  of  the  lower  jaw  [and  the  angle 
of  the  mouth],  where  it  is  partially  inserted.  The  muscle 
decussates  with  its  fellow  of  the  opposite  side  in  the  median 
line  for  a  short  distance  close  to  the  jaw,  but  at  the  lower 
part  of  the  neck  a  large  triangular  interval  exists  between 
them.  A  few  small  branches  of  the  superficial  cervical 
nerve  will  be  found  piercing  the  muscle,  and  an  anterior 
jugular  vein  may  sometimes  be  seen  through  its  fibres- 

The  platysma  is  to  be  carefully  reflected  like  the  skin,  the  superfi- 
cial nerves  are  to  be  dissected  out  and  the  sterno-mastoid  cleaned. 

The  Superficial  Cervical  Nerve  (Fig.  154, 17,  p.  331) 
which  is  of  small  size,  is  seen  to  divide  into  two  or  three 
branches  which  supply  the  skin  over  the  anterior  triangle, 
the  upper  one  communicating  with  branches  of  the  facial 
nerve  below  the  jaw. 

The  Sterno-Cleido-Mastoid  Muscle  (Fig.  154,  28) 
arises  by  an  oval  tendon  from  the  top  of  the  sternum, 
and  by  a  broad  tendinous  origin  from  the  inner  third  of 
the  posterior  border  of  the  clavicle.  This  latter  is  of 
very  valuable  extent,  and  between  the  two  heads  of  origin 
is  a  cellular  interval,  which  may  extend  for  some  distance 
up  the  neck.  The  muscle  is  inserted  across  the  mastoid 
process  of  the  tem^joral  bone  and  into  the  outer  half  of 
the  superior  curved  line  of  the  occipital  bone.  The  action 
of  each  sterno-mastoid  is  to  twist  the  head  and  flex  it, 
so  as  to  throw  the  chin  over  the  opposite  shoulder ;  if 
both  muscles  act  together  they  draw  the  head  and  upper 
part  of  the  spine  forwards,  as  in  rising  from  a  pillow. 
The  sterno-mastoid  is  supplied  by  the  spinal  accessory 
nerve. 

The  Deep  Cervical  Fascia  [see  also  p.  339,  and 
Fig.  155,  p.  338],  is  now  seen  to  cover  in  the  parts  in- 
cluded in  the  triangle,  and  to  extend  to  the  median  line ; 
and  the  anterior  border  of  the  sterno-mastoid  should  be 
dissected  up  a  little  and  turned  back  to  see  the  continua- 
tion of  the  fascia  beneath  it.  The  fascia  gives  sheaths  to 
all  the  muscles  of  the  front  of  the  neck,  and  is  continued 
into  the  thorax,  where  it  is  attached  to  the  pericardium. 
It  forms  the  sheath  of  the  carotid  artery,  which  is  now  to 
be  seen  beneath  the  sterno-mastoid. 

Opportunity  should  be  taken,  before  the  tissues  are  in  any  way 
disturbed,  to  notice  the  parts  involved  in  the  operation  of  tying  the 
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common  carotid  artery.  The  vessel  may  be  felt  and  indistinctly 
seen  inclosed  in  a  sheath  of  fascia,  and  the  point  where  the  ligature 
■would  be  applied  is  at  [just  above]  the  angle  formed  by  the  sterno- 
mastoid  and  omo-hyoid  muscles,  the  latter  of  which  can  now  be  seen 
through  the  fascia. 

It  will  be  advisable  to  examine  the  ligaments  of  the  inner  end  of 
the  clavicle  before  detaching  it,  in  order  to  reflect  the  sterno-mastoid 
muscle.  The  sternal  origin  of  the  stei'no-mastoid  must  be  cut,  and 
any  remains  of  the  pectoralis  major  be  removed,  in  order  that  the 
ligaments  between  the  clavicle,  sternum,  and  first  rib,  and  also 
between  the  two  clavicles,  may  be  cleaned. 

Sterno- Clavicular  Articulation  (Fig.  159). 

The  Inter-clavicular  ligament  (2)  is  a  strong  band  pass- 
ing across  the  inter-clavicular  notch  of  the  sternum,  and 
attached  to  that  bone  as  well  as  to  the  inner  extremities  of 
the  two  clavicles. 

The  Sterno-clavicular  ligament  (i)  may  be  considered 
to  form  a  capsule  to  the  joint,  or  may  be  divided  into 
anterior  and  posterior  ligaments.  The  fibres  pass  obliquely 
from  the  inner  extremity  of  the  clavicle  to  the  margin  of 
the  articular  surface  of 
the  sternum. 

The  Costo-clavicular 
or  Rhomboid  ligament  (3) 
is  a  strong  band  of  fibres 
of  a  rhomboidal  shape, 
attached  to  the  upper 
surface  of  the  cartilage 
of  the  first  rib,  and  to 
the  rough  impression  on 
the  under  surface  of  the 
inner  end  of  the  clavicle, 
close  to  the  articulation. 

It  is  supposed  that  the 
clavicle  has  been  cut  close  to 
the  attachment  of  the  sterno- 
mastoid  in  the  dissection  of 
the  posterior  triangle  of  the 
neck,  but  if  this  has  not  been 
the  case  it  should  now  be 
divided.  The  inner  end  of 
the  clavicle  being  then  drawn 
up,  the  costo-clavicular  liga- 
ment is  to  be  divided  and  the 


Fi?.  159, 


Ligaments  of  the  Sterno-Clavicular  and 
Costo-Sternai.  Articulations  (from  Wilson.) 

1.  Anterior  sterno-clavicular  ligament. 

2.  Inter-clavicular  ligament. 

3.  Costo-clavicular  or    rhomboid  ligament ; 

seen  on  both  sides. 

4.  Interarticular  fibro-cartilage,  brought  into 

view   by  the  removal  of  the  anterior 
and  posterior  ligaments. 

5.  Anterior    costo-sternal  ligaments    of    the 

first  and  second  ribs. 
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knife  passed  into  the  sterno-clavicular  articulation  from  below  and 
close  to  the  clavicle.  By  this  one  of  the  synovial  membranes  will  be 
opened,  and  the  other  can  be  exposed  by  cutting  from  above  close  to 
the  sternum,  thus  leaving  the  interarticular  cartilage  uninjured. 

The  Interarticular  Jihro- cartilage  (4)  is  circular  and  flat, 
and  is  thinner  in  the  centre  than  at  tlie  circumference, 
being  occasionally  perforated.  It  is  attached  to  the  clav- 
icle above,  and  to  the  sternum  and  cartilage  of  the  first  rib 
below,  and  by  its  circumference  to  the  ligaments  of  the  arti- 
culation. A  synovial  membrane  is  placed  on  each  side  of 
it.  The  sterno-clavicular  is  an  arthrodial  joint  admitting 
of  extensive  movements  of  the  clavicle  in  all  directions. 

The  interarticular  fibro-cartilage  is  to  be  divided  and  the  inner 
end  of  the  clavicle  dislocated,  the  fibres  of  the  stern o-hyoid  which 
are  attached  to  it  being  separated.  The  sterno-mastoid  (with  the 
portion  of  the  clavicle)  is  then  to  be  turned  back,  being  carefully 
separated  from  the  fascia  beneath.  The  spinal  accessory  nerve  will 
be  found  to  pierce  it  at  the  upper  part,  and  some  branches  of  the 
deep  cervical  plexus  enter  the  under  surface  of  the  muscle. 

The  small  Deseendens  Noni  Nerve  (161, 14,  p.  351)  is 
now  to  be  dissected  out.  It  is  either  upon  or  within  the 
sheath  of  the  carotid  vessels,  and  is  to  be  traced  upwards  to 
the  9th  nerve  (which  crosses  just  below  the  digastric  mus- 
cle), and  downwards  to  the  muscles  in  the  front  of  the  neck 
which  it  supplies,  viz :  sterno-hyoid,  sterno-thyroid,  and 
omo-hyoid.  A  branch,  which  may  be  double,  will  be  found 
to  come  forward  from  the  cervical  plexus  to  join  the 
nerve  and  form  a  loop  beneath  the  sterno-mastoid. 
This  is  the  communicans  noni  nerve  (7)  and  comes  from 
the  2d  and  3d  cervical  nerves. 

The  Anterior  Jugular  Vein  will  be  found  of  verj^  vari- 
able size  and  near  the  median  line  of  the  neck.  It  may  re- 
ceive any  of  the  veins  of  the  upper  part  of  the  neck  when  of 
good  size,  and  opens  into  the  subclavian  or  external  jugu- 
lar vein.  Its  size  depends  upon  that  of  the  external  jugu- 
lar, varying  inversely  with  it. 

The  fascia  is  now  to  be  removed  from  the  superficial  muscles  of  the 
space,  but  the  carotid  sheath  [and  also  the  loop  around  the  central 
tendon  of  the  omo-hyoid]  should  be  left  untouched  for  the  present. 

The  Sterno-hyoid  (Fig.  160, 14,  p.  350)  is  the  most  su- 
perficial muscle  ;  it  is  next  the  median  line  and  only  sepa- 
rated by  a  small  cellular  interval  from  its  fellow  of  the  oppo- 
site side.     It  arises  from  the  back  of  the  first  piece  of  the 
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sternum,  from  the  first  costal  cartilage,  and  from  the  back 
of  the  inner  extremity  of  the  clavicle  ;  and  is  inserted  into 
the  body  of  the  hj^oid  bone. 

The  Sterno-thyroid  (Fig.  160,  15)  is  deeper  and 
broader  than  the  preceding  muscle,  by  which  it  is  partly 
covered.  It  arises  from  the  back  of  the  sternum  immedi- 
ately below  the  sterno-h3^oid,  and  from  the  first  costal  car- 
tilage ;  and  is  inserted  into  the  oblique  line  on  the  side  of 
the  thj^roid  cartilage.  It  very  generally  has  a  transverse 
tendinous  intersection  in  its  fibres. 

The  Thyro-hyoid  (Fig.  160,  16)  is  a  direct  continua- 
tion of  the  last  muscle.  It  arises  from  the  oblique  line  of 
the  thj^'oid  cartilage,  and  is  inserted  into  the  bod}^  and 
part  of  the  great  coniu  of  the  h^^oidbone  beneath  the  omo- 
hyoid. A  small  special  branch  of  nerve  from  the  9th 
should  be  traced  to  this  miiscle. 

The  Omo-hyoid  (Fig.  160,  17,  18,  and  Fig.  161,  18) 
can  now  be  seen  in  its  whole  length,  crossing  the  neck 
beneath  the  sterno-mastoid,  and  consisting  of  two  bellies 
united  by  a  small  tendon,  which  has  been  seen  to  be  lield 
down  to  the  clavicle  and  first  rib  by  a  process  of  the  deep 
cervical  fascia  (u.  p.  340). 

It  arises  from  the  upper  margin  of  the  scapula  close  to 
the  notch,  and  from  the  transverse  ligament  which  con- 
verts the  supra-scapular  notch  into  a  hole.  It  is  inse^^ted 
into  the  body  of  the  hyoid  bone  external  to  the  sterno- 
hyoid, and  superficial  to  the  thyro-hyoid  muscle. 

These  four  muscles  are  direct  or  indirect  depressors  of 
the  hyoid  bone.  They  are  all  supplied  by  the  descendens 
noni  nerve,  except  the  thyro-hoid,  which  receives  a  special 
branch  from  the  9th  nerve. 

The  Digastric  (Fig.  160,  i,  2)  muscle  consists  of  two 
portions  placed  in  front  of  and  behind  the  submaxillary 
gland  above  the  hyoid  bone,  to  whicli  the  intermediate 
tendon  is  attached.  It  arises  from  the  groove  on  the 
inner  side  of  the  mastoid  process  of  the  temporal  bone  ; 
and  is  inserted  into  the  digastric  fossa  at  the  lower  border 
of  the  inferior  maxilla  close  to  the  median  line.  Its  action 
is  to  open  the  mouth,  or  if  the  jaw  is  fixed,  to  raise  the 
hyoid  bone  and  larynx.  Its  posterior  belly  is  supplied  by 
a  branch  of  the  tth  nerve,  and  the  anterior  b}^  the  mylo- 
hyoid branch  of  the  inferior  dental  nerve  (5th). 

The  Stylo-hyoid  (Fig.  160,  4)  is  the  muscle  in  immedi- 
ate connection  with  the  posterior  belly  of  the  diagastric, 
30 
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which  passes  through  its  fibres  close  to  the  hyoid  bone. 
It  arises  from  the  outside  of  the  styloid  process  of  the 
temporal  bone  between  the  stylo-pharjngeus  and  stylo- 
glossus muscles  ;  and  is  inserted  into  the  upper  surface  of 
the  body  of  the  hyoid  bone.  It  is  sv^jplied  by  a  branch  of 
the  7  th  nerve. 

Fig.  160. 


Muscles  of  the  Anterior  Aspect  of  the  Neck  ;  on  the  left  side  of  the  figure  the 
superficial  muscles  are  seen,  on  the  right  the  deep  (from  Wilson). 


1.  Posterior  belly  of  digastricns 

2.  Its     anterior     helly.       Aponeurotic 

pulley,  through  which  its  tendon 
is  seen  passing,  attached  to  the 
body  of  the  os  liyoides  3. 

4.  Stylo-hyoideus  muscle. 

5.  Mylo-hyoideus. 

6.  Genio-hyoideus. 

7.  The  tongue. 
S.  Hyo-glossus. 
9.  Stylo-glossus. 

10.  Stylo-pharyngeus. 

11.  Sterno-cleido-mastoideus. 

12.  Its  sternal  origin. 


13.   Its  clavicular  origin. 

1-t-  Sterno-hyoid. 

1.5.  Sterno-thyroid  of  tlie  right  side.     •- 

16.  Thyro-hyoid. 

17.  Anterior  belly  of  the  omo-hyoid. 

IS,  18.  Its  posterior  belly;  on  the  left 
side,  the  tendon  of  the  muscle  is 
seen  to  be  bound  down  by  a  por- 
tion of  the  deep  cervical  fascia. 

19.  Clavicular  portion  of  the  trapezius. 

20.  Scalenus  anticus,  of  the  right  side. 

21.  Scalenus  posticus;  the  scalenus  me- 

dius  is  seen  between  the  two. 


The  sheath  of  the  carotid  artery  derived  froBi  the  cervical  fascia  is 
now  to  be  opened.  Tlie  descendens  noni  nerve  has  already  been 
tracked  npoii  it,  and  witliin  will  now  be  found  the  common  carotid 
artery  nearest  the  median  line ;  external  [and  posterior]  to  that  the 
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pneiimogastric  (or  vagus)  nerve,  and  still  more  externally  the  internal 
jugular  vein.  Behind  the  sheath  will  be  found  the  trunk  of  the  sym- 
pathetic nerve  lying  parallel  with  the  vessels,  and  crossing  transversely 
behind  them  at  the  lower  part  will  be  seen  the  inferior  thyroid  artery. 


Fiff.  161. 
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1.  Occipital  artery. 

2.  Facial  vein. 

3.  Spinal  accessory  nerve. 

4.  Facial  artery. 

.'5.  Internal  jugular  vein. 

6.  Hypoglossal  nerve. 

7.  Communicans  noni  nerve. 

5.  Lingual  artery. 

9.  Pneumogastric  nerve. 

10.  Superior  laryngeal  nerve. 

11.  Phrenic  nerve. 

12.  Superior  thyroid  artery. 


n  ■   19  2. 

;cK  (drawn  by  J.  T.  Gray). 

W.  Common  carotid    artery   witli   des- 
ceudens  noni  nerve. 

15.  Inner  end  of  clavicle  (reflected). 

16.  Sterno-hyoid. 

17.  Subclavian  vein  (cut). 

18.  Omo-hyoid. 

19.  Subclavian    artery    giving    off    the 

thyroid  axis  and  the  internal  mam- 
mary artery. 

20.  Inferior  cervical  ganglion  of  sympa- 

thetic. 

21.  Apex  of  pleura. 


13.  Steruo-cleido-mastoideus  (reflected). 
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The  sheath  is  to  be  carefully  dissected  away,  and  the  branches  of  the 
artery  and  vein  followed  out  and  cleaned  as  far  as  the  dissection 
will  admit  of.  The  large  9th  nerve  [12th  S.]  will  be  found  crossing 
the  external  and  internal  carotids  in  a  curved  direction  immediately 
below  the  diagastric  muscle,  and  the  superior  laryngeal  branch  of  the 
pneumogastric  crosses  behind  them  a  little  lower  down. 

The  Common  Carotid  Artery  (Fig.  161,  14)  has  the 
same  relations  on  both  sides  of  the  neck  from  the  sterno- 
clavicular articulation  upwards,  though  its  origin  is  different 
on  the  two  sides.  On  the  right  side  it  commences  at  the 
sterno-clavicular  articulation  by  the  bifurcation  of  the  in- 
nominata  into  common  carotid  and  subclavian  arteries,  but 
on  the  left  side  it  begins  at  the  arch  of  the  aorta.  Its 
direction  in  the  neck  is  upwai'ds  and  a  little  outwards,  and 
would  be  sufficiently  indicated  by  a  line  from  the  end  of 
the  clavicle  to  the  external  auditory  meatus ;  and  it  ordi- 
narily divides  at  the  level  of  the  upper  border  of  the  thyroid 
cartilage  into  external  and  internal  carotids,  which  lie  at 
first  side  by  side,  the  external  being  nearer  the  median 
line. 

It  has  in  front  of  it  the  sternal  origin  and  anterior 
border  of  the  sternc-mastoid,  and  the  lower  parts  of  the 
sterno-hj^oid  and  thyroid  muscles ;  it  is  crossed  bj^  the 
omo-h3^oid  muscle  and  superior  th3a'oid  vein,  and  quite 
superficially  by  the  platysma  ;  close  upon  the  vessel  through- 
out are  the  descendens  noni  nerve  and  the  sheath,  and 
crossing  the  sheath  at  the  lower  part  is  the  middle  thyroid 
vein,  and  at  a  variable,  point  the  sterno-mastoid  artery. 
Behind  the  artery  are  the  sheath,  the  sympathetic  cord,  and 
its  middle  cervical  ganglion  :  the  inferior  thyroid  artery-,  and 
the  longus  colli  and  rectus  capitis  anticus  major  muscles. 
To  its  outer  side  are  the  pneumogastric  nerve  and  the 
internal  jugular  vein;  and  to  the  inner  Bide,  the  trachea, 
larynx,  and  th^n-oid  body :  the  pharj^nx,  oesophagus,  and 
recurrent  laryngeal  nerve. 

The  point  of  bifurcation  of  the  common  carotid  may  vary 
a  little,  but  is  more  frequently  above  than  below  the  thyroid 
cartilage. 

[It  lies  partly  in  the  triangle  of  election  (superior  carotid 
triangle,  above  the  omo-hyoid)  and  partly  in  the  triangle  of 
necessity^  (inferior  carotid  triangle,  heloto  the  omo-hyoid). 
Many  of  its  relations  in  the  two  triangles  are  the  same. 
Thus,  it  is  overlapped  b3'  the  anterior  border  of  the  sterno- 
mastoid  muscle;  has  the  internal  jugular  vein  to  its  out- 
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side,  and  the  pneumogastric  uerve  between  and  behind 
the  artery  and  vein ;  it  is  inclosed  with  the  vein,  and  the 
nerve  in  a  common  sheath  with  septa  between  them  ;  behind 
this  sheath  runs  the  sympathetic  nerve ;  to  its  inner  side 
are  the  trachea  (or  larj^nx),  the  oesophagus,  and  in  the 
groove  between  them, the  recurrent  laryngeal  nerve;  while 
the  platj^sma  is  superficial  to  all  of  these  structures. 

In  the  superior  triangle  it  has  also  in  front  of  the  sheath 
(but  occasionally  within  it),  the  descendens  nonl  nerve 
which  is  often  prolonged  into  the  inferior  triangle,  and 
the  sterno-mastoid  artery ;  and  to  the  inner  side  the  thyroid 
body. 

In  the  inferior  triangle  it  is  much  more  deeply  placed, 
and  is  covered  in  front  by  the  sterno-hyoid  and  sterno- 
thj^roid  muscles,  and  has  in  front  of  it  the  middle  th3a-oid 
vein,  and  behind  it  the  inferior  thyroid  artery.  The  in- 
ternal jugular  vein  lies  further  from  the  artery  in  the  lower 
part  of  the  triangle,  and  the  nerve  gets  between  them  to 
cross  in  front  of  the  subclavian  artery.] 

Surgery —  To  tie  the  common  carotid  artery  (Fig.  157,  e, 
p.  342).  This  may  be  accomplished  either  above  or  below 
the  omo-hyoid,  but  above  the  muscle  [in  the  triangle  of 
election]  is  the  better  situation.  An  incision  three  inches 
in  length  along  the  anterior  border  of  the  sterno-mastoid, 
beginning  at  the  level  of  the  hj^oid  bone,  will  allow  that 
muscle  to  be  turned  outwards  sufficiently  to  bring  the  omo- 
hyoid into  view.  In  the  angle  between  the  two  muscles 
[and  just  under  the  anterior  border  of  the  sterno-mastoid] 
the  carotid  is  to  be  found,  and  this  part  of  the  operation 
will  be  much  facilitated  by  slightly  reflecting  the  omo-hyoid 
towards  the  median  line  (Fig.  154,  p.  337). 

The  descendens  noni  nerve  may  be  seen  on  the  sheath 
of  the  vessels,  and  is  to  be  avoided,  and  the  sheath  is  to  be 
carefully  opened  on  its  inner  side  so  as  to  avoid  possible 
injury  to  the  internal  jngnlar  vein.  The  needle  is  to  be 
passed  from  the  outer  side,  care  being  taken  not  to  include 
the  pneumogastric  nerve  or  the  sympathetic.  On  the 
dead  body  the  vein  is  frequently  empty,  and  is  liable  to 
be  injured  unless  the  sheath  be  opened  well  to  its  inner 
side. 

The  operation  below  the  omo-hyoid  might  be  performed 
through  a  similar  incision  along  the  border  of  the  lower 
part  of    the  sterno-mastoid,  but  would  be  facilitated    l>y 
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dividing  the  sternal  origin  of  tlie  muscle.  The  sterno- 
hyoid and  thyroid  muscles  would  require  to  be  turned  in- 
wards, or  even  divided,  in  order  to  reach  the  vessel. 

The  Internal  Carotid  Artery  (Fig.  162,  2,  p.  356) 
ascends  to  the  base  of  the  skull,  lying  close  to  the  pha- 
rynx and  upon  the  prevertebral  muscles  and  sympathetic 
cord.  It  is  first  to  the  outer  side  of  the  external  carotid 
and  at  the  same  level,  and  is  crossed  by  the  9th  nerve 
[12th  S.]  and  the  digastric  and  stylo-hj^oid  muscles;  but  it 
crosses  the  superior  laryngeal  branch  of  the  pneumogas- 
tric.  Its  course  is  then  deeper  then  the  external  carotid, 
from  which  it  is  separated  by  the  stylo-glossus  and  stylo- 
pharyngeus  muscles  and  glosso-pharyngeal  nerve,  and  it 
finally  enters  the  carotid  canal  in  the  petrous  bone. 

The  internal  carotid  will  be  more  fully  traced  out  in  the 
dissection  of  the  pharynx  [p.  436]. 

The  External  Carotid  Artery  (Fig.  161)  is  derived 
from  the  Common  Carotid  opposite  the  upper  border  of 
the  thyroid  cartilage,  and,  lying  to  the  inner  side  of  the 
internal  carotid,  ascends  to  between  the  ear  and  the  jaw, 
where  it  gives  off  its  terminal  branches.  It  is  crossed  by 
two  muscles  and  a  nerve  (the  digastric  and  stylo-hyoid 
muscles  and  the  9th  nerve  [12th  S.]),  and  is  also  separated 
by  two  muscles  and  a  nerve  (the  st3'lo-glossus  and  stylo- 
pharjmgeus  muscles  and  glosso-pharyngeal  nerve  [9th  S.]) 
from  the  internal  carotid  at  the  upper  part,  where  that 
vessel  lies  deeper  than  it.  It  is  crossed  by  the  lingual  and 
facial  veins,  and  enters  the  substance  of  the  parotid  gland 
beliind  the  angle  of  the  jaw,  where  it  lies  beneath  the  facial 
nerve  and  the  commencement  of  the  external  jugular  vein. 

Its  branches  may  be  divided  into  three  sets,  each  con- 
taining three  branches. 

Anterior  set:  1,  Superior  Thyroid  ;  2,  Lingual ;  3,  Facial. 

Posterior  set:  1,  Occipital;  2,  Posterior  Auricular;  3 
Sterno-Mastoid.^ 

Ascending  set:  1,  Temporal;  2,  Internal  Maxillary;  3 
Ascending  Pharyngeal. 

The  anterior  and  posterior  sets  can  now  be  partly  dis- 
sected, the  ascending  will  be  given  in  other  dissections. 

The  Superior  Thyroid  Artery  (Fig.  161,  12,  p.  351) 
runs  forward  beneath  the  depressor  muscles  of  the  hyoid 

'  The  sterno-mastoid  is  perhaps  more  frequently  derived  from  one 
of  the  branches  of  the  external  cai  otid  than  from  the  trunk  itself,  but 
is  inserted  here  to  complete  the  three  branches  of  the  posterior  set. 
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bone,  find  then  runs  downwards  to  the  thyroid  bod}^,  which 
it  supi)lies,  anastomosing  with  the  inferior  th3'roid  artery 
from  the  snbchxvian,  and  Avith  tlie  thyroid  vessels  of  the 
opposite  side.  It  gives  off"  a  hyoid  branch  to  the  parts 
al3ont  the  hyoid  bone;  the  superior  laryngeal  branch  which 
pierces  the  thyro-hj^oid  membrane  with  the  corresponding 
nerve ;  and  the  crico-thyroid  branch  which  anastomoses 
with  its  fellow  of  the  opposite  side  across  the  crico-thyroid 
membrane.  Also  a  superficial  descending  branch  which 
supplies  the  depressor  muscles  of  the  hyoid  bone,  and  from 
which  the  sterno-mastoid  artery  is  frequently  derived. 

The  crico-th3^roid  branch  is  considered  to  be  one  of  the 
dangers  of  larjmgotomy,  but  the  fact  of  its  being  parallel 
to  the  knife  when  entered  transversel}^,  as  it  ordinarilj'  is 
in  the  operation,  renders  its  division  unlikely,  whilst  its 
small  size  would  cause  such  an  accident  to  be  of  slight 
importance. 

The  Lingual  Artery  (Fig.  161,  8). — Only  a  verj--  small 
portion  of  the  lingual  artery  is  now  visible,  running  trans- 
versely^ upon  the  middle  constrictor  of  the  pharynx  imme- 
diately above  the  hj^oid  bone,  and  disappearing  beneath  the 
edge  of  the  hyogiossus  muscle.  The  remainder  of  the 
vessel  will  be  given  in  the  dissection  of  the  submaxillary 
region  [p.  392]. 

The  Facial  Artery  (Fig.  161,  4)  passes  upwards  and 
forwards  beneath  the  digastric  and  stylo-hyoid  muscles 
and  through  the  substance  of  the  submaxillary  gland  to 
the  jaw,  which  it  crosses  immediately  in  front  of  the  masse- 
ter  muscle ;  it  will  be  followed  out  in  the  dissection  of  the 
face.  Its  inferior  palatine  and  tonsillitic  branches  may 
be  seen  disappearing  between  the  stylo-glossus  and  stylo- 
pharyngeus  muscles,  and  will  be  afterwards  dissected ;  its 
submaxillary  branches  (two  or  three)  enter  the  gland;  and 
the  submental  branch,  often  of  large  size,  runs  forward 
over  the  mylo-hyoid  muscle  to  the  chin,  where  it  supplies 
the  surrounding  tissues. 

The  facial  frequently  arising  in  common  with  the  lingual 
artery,  in  which  case  the  vessel  passes  beneath  the  hypo- 
glossal nerve. 

The  Occipital  Artery  (Fig.  161,  i)  is  only  seen  in  its 
first  part.  It  runs  backwards  along  the  inferior  border  of 
the  digastric,  and  may  always  be  recognized  by  the  fact 
that  the  9th  nerve  [12th  S.]  (hypoglossal)  hooks  round  it. 
The  occipital  artery  crosses  the  following  importand  struc- 
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DrsTKiBUTiON  OF  THE  EIGHTH  Paik,  OF  Nerves  ON  THE  LEFT  SiDE  (from  Hirschfeld  and 

Leveille). 

1.  Gasserian  ganglion  of  5th  nerve.  3.   Pharyngeal   branch   of   pneumogas- 

2.  Internal  carotid  artery.  trie. 
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tures,  the  h^'poglossal  nerve,  internal  carotid  artery,  pnen- 
raogastric  nerve,  internal  jngular  vein,  spinal-accessory 
nerve,  and  s^'mpatlietic  trunk.  It  gives  a  small  posterior 
meningeal  branch  to  enter  the  jugular  foramen. 

The  Posterior  Auricular  Artery  runs  along  the 
upper  border  of  the  digastric,  and  can  only  be  seen  by 
turning  that  muscle  a  little  down.  At  the  mastoid  process 
it  gives  the  stylo-mastoid  hranch  to  the  stylo-mastoid  fora- 
men, and  then  supplies  the  pinna. 

The  Sterno- Mastoid  Artery  is  a  small  branch  of  un- 
certain origin,  coming  either  from  the  external  carotid 
artery  near  its  commencement,  or  from  the  occipital  or 
superior  thja'oid  arteries,  or  both  the  latter.  It  is  of  small 
size  and  enters  tlie  under  surface  of  the  sterno-mastoid 
muscle,  crossing  tlie  carotid  sheath. 

Veins  corresponding  to  the  branches  of  the  external 
carotid  artery  take  nearly  the  same  courses  as  those  ves- 
sels, and  terminate  as  follows :  The  internal  maxillary 
and  temporal  veins  unite  in  the  parotid  to  form  the  Exter- 
nal Jugular  Vein,  whicli  afterwards  receives  the  posterior 
auricular  vein.  All  the  other  veins  open  into  the  Internal 
Jugular  Yein  directly,  or  into  an  Anterior  Jugular  if  one 
exists,  but  the  facial  vein  frequently  joins  the  external 
jugular. 
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Glosso-pharyngeal  nerve. 

20. 

5. 

Lingual  nerve  (.^th). 

21, 

6. 

Spinal-accessory  nerve. 

22. 

7. 

Middle  constrictor  of  pharynx. 

8. 

Internal  jugular  vein  (cut). 

23. 

9. 

Superior  laryngeal  nerve. 

24. 

10. 

Ganglion  of  trunk  of  pueumogastric 

nerve. 

2.5. 

n. 

Hypoglossal    nerve    [cut]    on    hyo- 

glossus. 

26. 

12. 

Ditto     [cut]     communicating     with 

27. 

eighth  and  first  cervical  nerve. 

28. 

13. 

External  laryngeal  nerve. 

29. 

14. 

Second  cervical  nerve  looping  with 
first. 

30. 

15. 

Pharyngeal  plexus  on  inferior  con- 
strictor. 

31. 

16. 

Superior  cervical  ganglion  of  sympa- 

32. 

thetic. 

33. 

17. 

Superior  cardiac  nerve  of  pueumo- 

31. 

gastric. 

35. 

18. 

Third  cervical  nerve. 

36. 

19. 

Thyroid  body. 

Fourth  cervical  nerve. 

21.  Left  recurrent  laryngeal  nerve. 

Spinal  -  accessory  communicating 
with  cervical  nerves. 

Trachea. 

Middle  cervical  ganglion  of  sympa- 
thetic. 

Middle  cardiac  nerve  of  pueumo- 
gastric. 

Phrenic  nerve  (cut). 

Left  carotid  artery  [cut]. 

Brachial  plexus. 

Phrenic  nerve  (cut). 

Inferior  cervical  gangliou  of  sympa- 
thetic. 

Pulmonary  plexus  of  pueumogas- 
tric. 

[Arch  of  the]  thoracic  aorta. 

(Esophageal  plexus. 

Vena  azygos  superior. 

Vena  azygos  minor. 

Gangliated  cord  of  sympathetic. 
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The  Internal  Jugular  Vein  (Fig.  161,  5)  is  deeply 
placed  to  the  outer  side  of  the  internal  carotid  artery  im- 
mediately below  the  base  of  the  skull,  being  crossed  by  the 
stylo-glossus  and  stylo-pharyngeus  muscles  and  the  glosso- 
pharyngeal nerve.  Having  been  crossed  by  the  digastric 
and  stylo-hyoid  and  the  occipital  artery,  it  is  covered  by 
the  sterno-mastoid  for  the  rest  of  its  course.  It  lies  to  the 
outer  side  of  the  internal  and  common  carotid  arteries, 
having  the  pneumogastric  nerve  between  [and  behind]  it 
and  them,  and  is  inclosed  in  the  carotid  sheath  of  cervical 
fascia.  After  receiving  the  superior  and  middle  thyroid 
veins,  the  jugular  vein  unites  with  the  subclavian  vein  to 
form  the  vena  innomiinata. 

At  the  posterior  aspect  of  the  junction  of  the  two  veins 
on  the  left  side  of  the  body  will  be  found  the  point  of  en- 
trance of  the  Thoracic  Duct.  TJjis  tube  should  be  carefully 
preserved,  and  will  be  subsequently  more  fully  dissected. 
A  corresponding  but  much  smaller  duct  (right  lymphatic 
duct)  may  be  found  on  the  right  side  of  the  body. 

The  Pneumogastric  Nerve  (Fig.  162)  (8th  pair) 
[10th  S.]  is  only  seen  in  its  cervical  portion  at  present.  It 
is  inclosed  in  the  carotid  sheath,  lying  between  [and  behind] 
the  jugular  vein  and  the  artery,  and  enters  the  superior 
aperture  of  the  thorax,  passing,  on  the  right  side,  between 
the  subclavian  artery-  and  the  innominate  vein,  and  on  the 
left  side  between  the  common  carotid  and  subclavian  arte- 
ries and  behind  the  innominate  vein. 

Its  Superior  Laryngeal  branch  (9)  curving  forwards  be- 
tieath  the  internal  carotid  artery,  appears  opposite  the 
hyoid  bone,  and  pierces  the  thyro-hj'oid  membrane  to  sup- 
ply the  [mucous  membrane  of  the]  lar^aix  [with  sensation]. 
Before  entering  the  larjaix,  the  nerve  gives  a  small  external 
laryngeal  branch,  which  runs  obliquely  downwards  under 
the  sterno-thyroid  muscle  to  supply  the  crico-thyroideus, 
one  of  the  intrinsic  muscles  of  the  larynx. 

The  Recurrent  Laryngeal  Nerve  (21)  (inferior)  is  seen 
running  along  the  side  of  the  trachea  and  disappearing  be- 
neath the  lower  border  of  the  inferior  constrictor  of  the 
pharynx.  It  takes  a  different  course  on  the  two  sides  of 
the  body ;  on  the  right  arising  from  the  pneumogastric  in 
the  neck,  and  winding  round  the  subclavian  artery;  on  the 
left  arising  in  the  thorax,  and  turning  round  the  arch  of 
the  aorta. 
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The  Cardiac  Nei^ves  (17)  are  one  or  two  slender  branches 
of  the  pneumogastric  in  the  lower  part  of  the  neck,  run- 
ning into  the  thorax  to  ioin  the  cardiac  plexuses. 

The  Hypoglossal  Nerve  (Fig.  161,  6)  (9th  pair)  [12th 
S.]  appears  below  the  posterior  belly  of  the  digastric  mus- 
cle, hooking  round  the  occipital  artery  and  then  curving 
forward  superficiall}^  to  the  great  vessels.  It  then  passes 
beneath  the  tendon  of  the  digastric  close  to  the  hyoid  bone, 
where  it  is  seen  in  the  angle  between  the  two  bellies  of  the 
muscle  lying  upon  the  hj^o-glossus  muscle,  and  finally  dis- 
appears beneath  the  posterior  border  of  the  mylo-hyoid 
muscle.  [With  the  two  bellies  of  the  digastric  it  makes  a 
triangle  in  which  is  found'  the  lingual  artery  under  the 
h^'O-glossus  muscle.] 

Its  descending  branch  ([ramus]  descendens  noni^  Fig.  161, 
14,  p.  351)  arises  opposite  the  occipital  artery,  and  runs 
downward  and  forward  either  upon  or  within  the  carotid 
sheath,  to  supply  the  sterno-hyoid,  sterno-th^'roid,  and 
omo-hyoid  muscles,  and  to  form  one  or  more  loops  with 
the  communicans  noni  branch  from  the  cervical  plexus. 

The  nerve  to  the  thyro-hyoid  muscle  is  a  \evy  delicate 
branch  derived  from  the  9th  nerve  [12th  S.]  just  before  it 
passes  beneath  the  digastric. 

The  Sympathetic  (Figs.  162  and  163)  in  the  neck  lies 
behind  the  carotid  sheath  upon  the  prevertebral  muscles. 
It  is  a  grayish  nerve  which  has  three  cervical  ganglia  de- 
veloped upon  it,  of  which  onl}'  the  upper  two  can  now  be 
seen,  the  lowest  being  on  the  neck  of  the  first  rib. 

The  sujyerior  cervical  ganglion  (16)  is  a  fusiform  enlarge- 
ment of  the  nerve  behind  the  internal  carotid  ai'tery,  and 
Ij'ing  upon  the  rectus  capitis  anticus  major.  It  gives 
branches  of  communicatio7i  to  the  8th  and  9th  nerves  and 
also  to  the  four  upper  cervical  nerves:  and  branches  of  dis- 
tribution to  the  internal  carotid  artery;  to  the  branches  of 
the  external  carotid  artery  (nervi  molles);  to  the  pharynx, 
joining  the  pharyngeal  plexus;  to  the  superior  laryngeal 
nerve  (occasionally) ;  and  the  superior  cardiac  nerve  to  the 
cardiac  plexus. 

The  middle  cervical  or  thyroid  ganglion  (24),  is  opposite 
the  5th  cervical  vertebra  and  usually  over  the  inferior  thy- 
roid artery.  From  this  ganglion  branches  of  communica- 
tion go  to  the  fifth  and  sixth  cervical  nerves;  thyroid 
hi'siuches  &re  dist7'ibuted  upon  the  inferior  thyroid  artery ; 
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and  the  middle  cardiac  nerve  passes  into  the  thorax,  com- 
municating with  the  recurrent  larj'ngeal  nerve. 

The  Spinal- Accessory  Nerve  (Fig.  161,  3,  p.  351) 
(8th  pair)  [11th  S.]  appears  below  the  digastric  and  close  to 
the  transverse  process  of  the  atlas.  It  pierces  the  deep 
surface  of  the  sterno-mastoid  muscle,  giving  branches  to  it, 
and  then  emerging,  crosses  the  posterior  triangle  to  the 
trapezius. 

The  Cervical  Plexus  (Fig.  162,  p.  356)  is  formed  by 
the  anterior  branches  of  the  four  upper  cervical  nerves,  but 

Fig.  163. 


Branch  to  external  carotid 


Pharyngeal  branch 
Laryngeal  branch  . 


Superior  cardiac  nerve 


1st  cervical  nerve. 


2d 


3d 


7th 


Thyroid  branch  ...... 

Middle  cardiac  nerve  .  .  . 
Branch  to  vertebral  artery 

Inferior  cardiac  nerve  .  .  . 


DlAQKAM   OF   THE  8CPER10R,  MIDDLK,  AND  INFERIOR  CERVICAL  GANGLIA  OF  THE  SYMPA- 
THETIC (drawn  by  J.  T.  Gray). 
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the  loop  from  the  1st  nerve  to  the  2d  is  of  xery  small  size 
aucl  cannot  be  well  seen  in  this  stage  of  the  dissection. 
The  2d,  3d,  and  4th  nerves  appear  between  the  rectns 
capitis  anticus  major  and  the  middle  scalenus.  Each  of 
these  nerves  communicates  with  the  one  above  and  below 
it,  and  thus  the  superficial  and  deep  cervical  plexuses  are 
formed.  The  branches  of  the  superficial  cervical  plexus 
have  been  alread^^  dissected  in  the  posterior  triangle,  and 
can  now  be  traced  to  their  source,  the  great  auricular, 
small  occipital,  and  superficial  cervical  branches  to  the  2d 
and  3d  nerves,  and  the  descending  branches  to  the  3d  and 
4th  nerves. 

The  branches  of  the  deep  cervical  plexus  are — 

1.  Communicating  branches  with  the  8th  and  9th  cranial 
nerves  and  the  sympathetic,  which  will  afterwards  be 
dissected. 

2.  Muscular  branches  to  the  rectus  capitis  anticus  major, 
rectus  minor  and  rectus  lateralis. 

3.  T\iQCommunicans  noni  (Fig.  161,  7),  usually  consist- 
ing of  two  branches  from  the  2d  and  3d  nerves  which  join 
the  descendens  noni  branch. 

4.  The  Phrenic  nerve  (11),  arising  from  the  [3d  and]  4th 
nerves,  and  having  in  addition  a  branch  of  communication 
with  the  5th.  It  lies  upon  the  scalenus  anticus,  getting 
to  its  inner  border  at  the  lower  part  of  the  neck,  and  will 
subsequently  be  traced  to  the  diaphragm  [p.  399]. 

5.  Muscular  branches  are  derived  from  the  deep  plexus, 
which  go  to  the  sterno-mastoid,  levator  anguli  scapulae 
and  trapezius  muscles,  and  also  to  the  scalenus  medius. 

Anterior  Triangle  op  the  Neck, 

After  the  dissection  of  the  side  of  the  neck  is  completed, 
by  replacing  the  sterno-mastoid  muscle  in  its  proper  posi- 
tion, the  boundaries  and  contents  of  the  anterior  triangle 
will  be  fully  seen. 

The  Anterior  Triangle  (Fig.  154,  p.  33Y,  and  Fig.  153, 
p.  335)  of  the  neck  is  bounded  in  front  by  the  median  line 
of  the  neck ;  and  behind  hy  the  sterno-mastoid  muscle. 
Its  base  is  above,  and  is  formed  by  the  lower  jaw  and  a 
line  from  the  angle  of  the  jaw  to  the  mastoid  process ;  the 
apex  is  below,  at  the  top  of  the  sternum. 

The  skin  and  superficial  fascia,  the  platysma,  the  deep 
fascia,  and  the  superficial  nerves  have  been  turned  aside  to 
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expose  the  contents  of  the  triangle,  which  are  as  follows. 
The  digastric  and  stylo-hyoid  muscles  are  seen  to  cut  off 
the  submaxillary  triangle,  in  which  is  lodged  the  submax- 
illary gland,  resting  upon  the  mylo-hyoid  muscle  between 
the  jaw  and  the  hyoid  bone.  Below  the  hyoid  bone  will 
be  seen  the  sterno-hyoid,  sterno-thyroid  and  thyro-hyoid 
muscles ;  and  the  anterior  belly  of  the  omo-hyoid  which 
runs  obliquely  across  the  triangle,  dividing  it  into  an  upper 
and  lower  part  [triangle]. 

The  common  carotid  artery  comes  into  view  between  the 
sterno-mastoid  and  omo-hyoid  muscles,  with  the  descendens 
noni  nerve  superficial  to  it,  and  the  internal  jugular  vein  to 
its  outer  side  and  concealing  the  pneumogastric  nerve. 
The  external  and  internal  carotids  are  seen  at,  or  near,  the 
upper  border  of  the  thyroid  cartilage,  and  are  crossed  su- 
perficially by  the  hypoglossal  nerve ;  both  cross  the  supe- 
rior lar^-ngeal  nerve,  which  is  seen  passing  to  the  larynx 
between  the  middle  and  inferior  constrictors  of  the  pharynx 
to  the  inner  side  of  the  carotid  vessels. 

The  superior  thyroid  lingual,  and  facial  arteries  are  seen 
in  part  in  the  anterior  portion  of  the  space;  and  the  occi- 
pital artery  is  seen  turning  backwards  below  the  digastric, 
and  in  relation  with  the  hj'poglossal  nerve. 

The  Face. 

The  face  is  the  only  region  in  which  it  will  be  convenient 
to  make  different  dissections  on  the  two  sides,  viz.,  the 
muscles  and  vessels  on  one,  and  the  nerves  on  the  other , 
and  the  dissector  is  therefore  advised  to  adopt  this  method 
of  proceeding. 

Before  commencing  the  dissection,  the  student  should 
observe  the  external  anatomy  of  the  eye  and  its  append- 
ages, so  that  they  may  be  seen  in  as  natural  a  condition 
as  possible. 

On  the  margin  of  the  orbit  is  the  supercilium  or  eye- 
brow, a  ridge  of  thickened  skin  covered  with  hairs.  The 
eyelids  or  palpehrse  are  two  thin  folds  composed  of  carti- 
lage, muscle,  and  fascia,  covered  by  the  skin  externally, 
and  lined  by  the  conjunctiva  continued  from  the  surface 
of  the  eyeball.  The  points  of  junction  of  the  two  lids  are 
called  the  inner  and  outer  canthi,  and  along  the  free  border 
of  the  lids  will  be  seen  the  cilia  or  eyelashes,  which  in 
health  curve  upwards  from  the  upper  and  downwards  from 
the  lower  lid. 
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Before  opening  the  lids  they  shoiikl  be  drawn  forcibly 
outward  towards  the  temple,  in  order  to  make  tense  and 
prominent  the  little  tendo  oculi  [or  tendo  palpebrarum^  at 
the  inner  canthus. 


Fig.  164. 


Surgery. — The  tendo  oculi  is  important  as  the  guide  to 
the  lachrymal  sac  when  it  is  necessarj'^  to  introduce  a  knife 
into  it  in  cases  of  lachrjnnal  abscess,  and  the  student 
should  practise  this  little  operation  at  once  as  follows : 
Drawing  the  eyelids  outward 
to  render  the  tendon  tense,  a 
narrow  knife  held  with  the 
back  towards  the  nose  is  en- 
tered vertically  immediately 
below  it,  and  passed  down- 
wards and  a  little  backwards 
behind  the  lower  margin  of  the 
orbit ;  the  handle  of  the  knife 
being  then  brought  against 
the  forehead,  and  the  point 
pushed  downward  and  a  little 
outward,  it  will  be  felt  to  be 
in  the  nasal  duct,  and  a  probe 
can  be  passed  down  into  the 
nose  without  difficulty. 


The  lids  being  separated, 
close  to  the  inner  canthus  will 
be  seen  a  small  space  called 
the  lacus  lachrymalis,  and  on 
the  free  margin  of  each  lid 
close  to  this  will  be  seen  a 
little  eminence  (jjajnlla  lachrij- 
malis)  perforated  by  a  minute 
hole,  the  punctuin  laclirymale 
(Fig.  164,  9).  [This  looks  like 
a  little  black  speck.]  A  small 
probe  introduced  vertically 
through  the  punctum  will  pass 
horizontally  along  the  cana- 
liculus  into  the  lachrymal  sac 
(12),  situated  in  the  groove 
in  the  lachrymal  bone  and  be- 
neath the   tendo  oculi.     The 


Append  AGES  of  the  Eve  (from  Wilson). 

1.  Superior  tarsal  cartilage. 

2.  Lower  border  of  the  cartilage,  on 

which  are  seen  the  openings  of 
the  Meibomian  glands. 

3.  Inferior  tarsal  cartilage  ;  along  the 

upper  border  of  this  cartilage  the 
openings  of  the  Meibomian  glands 
are  likewise  seen. 

4.  Lachrymal  gland  ;  its  superior  or 

orbital  portion. 

5.  Inferior  or  palpebral  portion. 
G.  Lachrymal  ducts. 

7.  Plica  semilunaris. 

8.  Caruncula  lachrymalis. 

9.  Puncta  lachrymalia  of  the  lachry- 

mal canals. 

10.  Superior  lachrymal  canal. 

11.  Inferior  lachrymal  canal. 

12.  Lachrymal  sac. 

11.  Dilatation  of  the  nasal  duct,  where 
it  opens  into  the  inferior  meatus 
of  the  nose. 

15.   Nai^al  duct. 
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canaliculi  ma_y  be  opened  up  upon  the  probe  or  with  a 
fine-pointed  pair  of  scissors,  wlien  a  good-sized  probe  may 
be  readily  introduced  into  the  sac  and  be  pushed  down  into 
the  nasal  duct  and  nose.  If  the  upper  lid  is  everted  over  a 
probe,  the  conjunctiva  lining  it,  and  the  Meibomian  glands 
beneath  it  running  in  parallel  rows  to  the  free  margin,  will 
be  seen. 

Fig.  165. 
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The  Pinna  and  its  Muscles  {from  Wilson,  after  Arnold). 


1.  1.  Helix. 

2.  Crus  helicis. 

3.  Spina  helicis. 

4.  Processus  caudatus  helicis. 

5.  Antihelix. 

6.  6.  Crura  antihelicis. 

7.  Possa  scaphoidea  or  fossa  of  the 

helix. 

8.  Fossa  of  the  antihelix. 

9.  Concha. 


10.  Tragus. 

11.  Antitragus. 

12.  Incisura  intertragica. 
^13.  Attrahens  aurem. 

14.  Attollens  aurem. 

15.  Retrahens  aurem. 

16.  Helicis  minor  muscle. 

17.  Helicis  major  muscle. 

18.  Tragicus. 

19.  Antitragicus. 


Close  to  the  inner  canthus  is  a  reddish  body,  the  carun- 
cula  lachrymalis  (8),  composed  of  mucous  follicles,  and 
external  to  it  is  a  minute  semilunar  fold  of  conjunctiva, 
called  the  plica  semilunaris  (7),  the  representative  of  the 
membrana  nictitans  of  birds,  crocodiles,  and  batrachia. 
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The  conjunctiva  is  the  mucous  lining  of  tlie  lids,  and  is 
continued  on  to  the  eyeball,  where  it  is  loosely  attached 
to  the  sclerotic,  but  inseparably  to  the  cornea.  If  the 
conjunctiva  be  carefully  divided  over  the  sclerotic,  the 
attachments  of  the  muscles  of  the  eyeball  may  be  seen. 


The  Pinna  and  its  Mdscle.^,  as  seen  from  behind  (from  Wilson,  after  Arnold). 


l,.l.  Border  of  the  helix. 

2.  Spine  of  the  helix. 

3.  Convexity    corresponding    with     the 

fossa  scaphoidea. 

4.  4.  Convexity  of  the  concha  ;  the  fissure 

between  the  numbers  corresponds 
with  the  crus  helicis. 

5.  Ponticulus  conchas. 


6,  6.  Cartilage  of  the  meatus. 

7.  Aperture  of  the  meatus. 
S.  Attrahens  aurem. 

9.  AttoUens  aurem. 

10.  Uetrahens  aurem. 

11.  Transversus  auricnlse. 

12.  Obliquus  auriculae. 


The  student  should  recognize  with  his  finger  the  promi- 
nences of  the  nasal,  malar,  and  jaw  bones,  and  also  the 
margin  of  the  orbit ;  and  it  will  be  well  also  to  examine  the 
state  of  tension  of  the  eyeball  by  pressing  upon  it  gently 
with  the  forefingers,  since  this  varies  very  much  according 
to  the  freshness  of  the  subject.  Opportunity  should  be 
taken  also  to  examine  the  external  ear,  and,  if  possible,  to 
see  the  membrana  tympani  with  the  speculum 
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The  Pinna  (Fig.  165)  is  composed  of  cartilage  covered 
with  skin,  and  is  divided  into  the  following  parts:  The 
outer  rim  is  the  helix  (i)  and  that  next  to  it  the  antihelix 
(5),  the  groove  between  the  two  being  the/bs.sa  of  the  helix 
(7).  The  deep  cavity  leading  to  the  meatus  externus  is  the 
concha  (9),  and  the  little  nodule  in  front  of  it  the  tragus 
(10),  the  corresponding  nodule  behind  being  the  antitragus 
(11).  The  lowest  part  of  the  ear  is  the  lobule,  which  con- 
sists of  fat. 

The  extrinsic  muscles  of  the  ear  (Attrahens,  Attollens, 
and  Retrahens)  have  been  seen  in  the  dissection  of  the 
scalp.  Various  small  muscles  have  been  described  as  pass- 
ing from  one  point  to  another  of  the  cartilage  of  the  pinna, 
but  do  not  require  special  description.  The^^  can  be  suffi- 
ciently seen  in  Figs.  165  and  166,  and  will  not  repay  the 
trouble  of  dissection. 

The  cheeks  are  now  to  be  distended  with  cotton  wool  and  the  lips 
carefully  sewn  together.  A  little  piece  of  wool  may  also  be  intro- 
duced beneath  the  eyelids  with  advantage.  An  incision  is  to  be  made 
[on  the  same  side  on  which  the  orbit  has  been  dissected]  from  the 
temple  in  front  of  the  ear  along  the  jaw  to  the  chin  (the  scalp  having 
been  already  dissected),  and  the  skin  is  to  be  carefully  reflected  to- 
wards the  median  line.  A  cut  around  the  orbit  and  mouth  will  avoid 
interference  with  the  eyelids  and  lips.  All  muscular  fibres  and  vessels 
are  to  be  carefully  preserved,  but  the  small  nerves  are  to  be  cut  away, 
together  with  all  the  loose  fat.  The  parotid  gland  in  front  of  the  ear 
is  to  be  preserved,  and  its  duct  traced  across  the  face  below  the  malar 
bone. 

Muscles  of  the  Face,  or  Muscles  op  Expression. 

The  Orbicularis  Palpebrarum  (Fig.  161,  2)  is  abroad 
muscle  surrounding  the  orbit  and  attached  to  its  inner 
angle,  being  continuous  above  with  the  fibres  of  the  occi- 
pito-frontalis  {v.  p.  313).  [The  portion  destroyed  by  the 
dissection  of  the  orbit  will  be  seen  on  the  other  side  of  the 
face.]  It  arises  from  the  internal  angular  process  of  the 
frontal  bone,  from  the  tendo  oculi  passing  between  the 
nasal  process  of  the  superior  maxilla  and  the  inner  extremi- 
ties of  the  tarsal  cartilages,  and  from  the  nasal  process 
itself.  Its  fibres  surround  the  orbit  and  are  attached  to  the 
skin  ;  those  passing  on  the  lids  are  called  the  [ciliai*y  or] 
palpebral  fibres  (or  palpehralis  muscle),  and  are  attached 
externally  to  the  malar  bone  and  external  tarsal  ligament. 

The  orbicularis  palpebrarum  is  the  muscle  which  closes 
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the  ej^elids,  and  is  therefore  the  direct  antagonist  of  the 
leA'ator  palpebral. 

The  Corrugator  Supercilii  [Fig.  175,  p.  380]  will  be 
seen  bj'  removing  the  portion  of  the  orbicularis  covering 

[Fig.  167. 


A  Front  View  of  the  Superficial  Later  of  Muscles  of  the  Face  and  Neck 
(from  Smith  &  Horner). 


1.  1.    Anterior  bellies  of  the  occipito- 
-    frontalis. 

2.  Orbicularis   or   sphincter   palpebra- 

rum. 

3.  Nasal  slip  of  occipito-froutalis. 

4.  Anterior  auricula;  (attrahensaurem). 

5.  Compressor  naris. 

6.  Levator  labii  superiorisalaeque  nasi. 

7.  Levator  anguli  oris. 

8.  Zygomaticus  major. 

9.  Zygomaticus  minor. 
10.  Masseter. 

Depressor    labii    superioris    ala;que 

nasi. 
Buccinator. 
Orbicularis  oi'is. 


11 


14.  Denuded  surface  of  the  inferior  max- 

illary bone. 

15.  Depressor  anguli  oris. 

16.  Depressor  labii  inferioris. 

17.  The  portion  of  the  platysma  myoides 

that  passes  on  to  the  mouth,  or  the 
muscuhis  Risorius. 
IS.  Sterno-hyoideus. 

19.  Platysma  myoides.     It  is   removed 

on  the  other  side  of  the  figure. 

20.  Superior  belly  of  the  omo-hyoideus 

near  its  insertion. 

21.  Sterno-cleido-mastoideus. 

22.  Scalenus  medius. 

2.3.  Inferior  belly  of  omo-hyoid. 
21.  Cervical  edge  of  the  trapezius.] 
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Fig.  168. 


the  brow.  It  aiHses  from  the  inner  part  of  the  superciliary 
ridge,  and  is  inserted  into  the  orbicularis  about  the  centre 
of  the  eyebrow.  [It  will  be  best  seen  on  the  other  side  of 
the  face.] 

The  Pyramidalis  Nasi  (Fig.  168,  i)  is  a  small  slip  of 
muscle  lying  along  the  nasal  bone,  continuous  with  the 
occipito-frontalis  above,  and  lost  on  the  nasal  cartilage, 
where  it  joins  the  tendon  of  the  compressor  narls. 

The  Levator  Labii  Superioris  Alssque  Nasi  (Fig. 
169,  8)  arises  from  the  upper  part  of  the  nasal  process  of 
the  superior  maxilla  close  to  the  margin  of  the  orbit ;  it 

widens  as  it  descends,  and  di- 
vides into  two  slips,  which  are 
in.^erted  into  the  alar  cartilage 
of  the  nose  and  into  the  upper 
lip. 

The  Compressor  Naris(Fig. 
168,  3)  is  to  be  traced  beneath 
the  preceding  muscle  to  its  origin 
from  the  canine  fossa  of  the  su- 
perior maxilla.  The  muscle  is 
triangular  in  shape,  and  passes 
to  be  inserted  on  the  bridge  of 
the  nose,  where  it  unites  with 
the  opposite  muscle  and  the  py- 
ramidalis nasi. 

The  Depressor  Alae  Nasi 
(Fig.  168,  7)  is  a  small  muscle 
which  can  only  be  properly  seen 
by  everting  the  lip  (at  a  later 
stage)  and  removing  the  mucous 
membrane.  It  arises  from  the 
myrtiform  fossa  over  the  incisor 
teeth  of  the  upper  jaw,  and  is  in- 

M0SCLES  OF  THE  NosE  (froin  Wilsou,  after  Arnold). 
9.  Naso-labialis. 
10,  10.  Fasciculi  accessorii  of  the  orbi- 


1.  Pyramidalis  nasi. 

2.  Upper  part  of  tlie  levator  labil  supe- 

rioris alajque  nasi  turned  aside. 
3    Compressor  naris. 

4.  Musculus  anomalus. 

5.  Levator  proprius  alse  nasi  anterior. 

6.  Levator  proprius  alie  nasi  posterior. 

7.  Part  of  the  depressor  alse  nasi. 

8.  Upper    segment    of   the    orbicularis 

oris. 


cularis. 
A  small  muscle  termed  by  Arnold 
compressor  narium  minor  ;  it  ex- 
tends between  the  end  of  the  nose 
and  the  alar  cartilage.  Its  exist- 
ence is  doubtful. 
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scrtcd  into  the  posterior  part  of  the  colurana  and  the  ala 
of  the  nose. 

The  Orbicularis  Oris  (Fig.  169,  7)  is  the  sphincter  mus- 
cle suiTounding  the  mouth.  It  is  joined  by  all  the  other 
mnscles  which  are  inserted  into  the  lips,  and  speciall}'^  by 
the  buccinator  on  each  side,  the  fibres  of  which  interlace 
with  it.  It  is  attached  to  each  side  of  the  septum  of  the  nose 
by  a  small  slip  (naso-la- 


bialis  (Fig.  168,  9)  [which 
forms  the  fossa  in  the 
upper  lip]  and  to  the  su- 
perior maxilla  close  to 
the  canine  tooth  on  each 
side,  by  small  slips  which 
have  been  named  the  fas- 
ciculi accessorii  (10). 
Professor  Ellis  has  de- 
scribed similar  attach- 
ments to  the  lower  jaw 
close  to  the  canine  teeth. 
The  Levator  Labii 
Superioris  Proprius 
(Fig.  169,  9)  ai^ises  from 
the  superior  maxilla  and 
margin  of  the  malar  bone 
above  the  infra-orbital 
foramen,  and  is  inserted 

Mdscles  of  the  Head 

1.  Frontal  portion  of  tlie  occipito-fron- 

talis. 

2.  Its  occipital  portion. 

3.  Its  aponeurosis. 

4.  Orbicularis  paipebrarum,  wliich  con- 

ceals the  corrugator  supercilii  and 
tensor  tarsi. 

5.  Pyramidalis  nasi. 

6.  Compressor  naris. 

7.  Orbicularis  oris. 

S.  Levator  labii  superioris  ala;que  nasi; 
the  adjoining  fasciculus  between 
figures  8  and  9  is  the  labial  portion 
of  the  muscle. 

9.  Levator   labii   superioris    proprius ; 
the  lowerpart  of  the  levator  anguli 
oris  is  seen  between  the  muscles 
10  and  11. 
10.  Zygoraaticus  minor. 


Fig.  169. 


AND  P 

\0E  (from  Wilson). 

11. 

Zygoraaticus  major. 

12. 

Depressor  labii  inferioris. 

1.3. 

Depressor  anguli  oris. 

14. 

Levator  menti. 

15. 

Superficial  portion  of  the  masseter. 

16. 

Part  of  its  deep  portion. 

17. 

Attrahens  aurem. 

IS. 

Buccinator. 

19. 

AttoUens  aurem. 

20. 

Temporal  fascia  covering  the  tempo. 

ral  muscle. 

21. 

Retraheus  aurem. 

22. 

Anterior  belly  of  the  digastricus. 

23. 

Stylo-hyoid  pierced  by  posterior  belly 

of  the  digastric. 

24. 

Mylo-hyoidous. 

25. 

Sterno-raastoid. 

26. 

Trapezius. 
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into  the  upper  lip  externally  to  the  slip  from  the  common 
elev9,tor. 

The  Levator  Anguli  Oris  (Fig  161,  7,  p.  361)  arises 
from  the  canine  fossa  of  the  superior  maxilla  immediately 
below  the  infra-orbital  foramen,  and  passes  downwards  and 
outwards  beneath  the  preceding  muscle  to  the  angle  of  the 
mouth,  joining  the  fibres  of  the  orbicularis. 

The  Zygomaticus  (Fig.  169)  is  either  a  single  muscle, 
or  has  two  slips  forming  the  zj^gomaticus  major  and  minor. 

The  Zygomaticus  major  (11)  arises  from  the  malar  bone 
close  to  its  junction  with  the  zygoma,  and  passes  obliquely 
to  the  angle  of  the  mouth. 

The  Zygomaticus  minor  (10),  much  smaller,  arises  from 
the  malar  bone  in  front  of  the  preceding,  and  is  inserted 
between  it  and  the  levator  labii  superioris,  with  which  it 
unites. 

On  the  side  of  the  jaw  will  be  seen  the  insertion  of  the 
Platysma  Myoides  (Figs.  161,  17)  continuous  more 
or  less  with  the  orbicularis  oris  at  the  angle  of  the  mouth 
and  with  the  muscles  below  the  lip.  Occasionally  there 
is  a  strong  slip  passing  transversely  from  the  fascia  over 
the  masseter  to  the  angle  of  the  mouth,  and  called  the 
Risorius  Muscle  of  Santorini. 

The  Depressor  Anguli  Oris  (Fig.  161,  15)  (triangu- 
laris menti  )  is  a  triangular  muscle  arising  from  the  outer 
surface  of  the  lower  jaw,  below  and  a  little  external  to  the 
mental  foramen,  and  inserted  into  the  angle  of  the  mouth. 

The  Depressor  Labii  Inferioris  (Fig.  161, 16)  (quad- 
ratus  menti)  arises  from  the  outer  surface  of  the  lower 
jaw  between  the  symphysis  and  the  mental  foramen,  and 
ascends  obliquel}^  to  meet  its  fellow  in  the  median  line  at 
the  lower  lip,  thus  leaving  a  triangular  interval  between 
them. 

The  Levator  Menti  (Fig.  169,  14)  is  a  triangular 
muscle  placed  internally  to  the  depressor  of  the  lower  lip, 
arising  from  the  incisive  fossa  of  the  lower  jaw  and  inserted 
into  the  skin  of  the  chin.  It  is  best  dissected  by  everting 
the  lower  lip  and  removing  the  mucous  membrane. 

All  the  muscles  of  the  face,  muscles  of  expression,  are 
supjMed  by  the  facial  nerve  [1th  S.]  (portio  dura  of  1th). 
In  health  the  muscles  of  the  two  sides  of  the  face  antago- 
nize one  another,  and  an  equilibrium  is  unconsciously 
maintained,  but  should  the  nerve  of  one  side  be  divided, 
or  become  paralyzed  from  disease  of  the  temporal  bone, 
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the  balance  of  power  will  be  destroyed,  and  the  face  will  be 
at  once  drawn  to  the  healthy  side  b}^  the  preponderating 
nniscles.  The  paral^-zed  side  will  remain  immovable,  the 
eye  will  be  open,  and  the  patient  will  be  unable  to  whistle, 
etc. 

The  Parotid  Gland  is  the  largest  of  the  salivary  glands, 
and  is  placed  between  the  ear  and  the  lower  jaw,  its  super- 
ficial part  overlapping  the  masseter  muscle  and  being  called 
the  socia  parotidis.  It  reaches  as  high  as  the  zygoma  and 
as  far  back  as  the  mastoid  process,  and  below,  it  is  sepa- 
rated from  the  submaxillary  gland  by  the  stylo-maxillary 
ligament,  its  deep  surface  resting  against  the  styloid  pro- 
cess and  the  muscles  attached  to  it.  The  duct  of  Stenon 
(ductus  Stenonis)  arises  from  the  anterior  part  below  the 
socia  parotidis,  and  passes  transversely  across  the  masse- 
ter, to  open  into  the  mouth  through  the  buccinator  muscle 
opposite  the  second  molar  tooth  of  the  upper  jaw.  [It 
corresponds  to  a  line  from  the  lower  border  of  the  ala  of 
the  nose  to  the  middle  of  the  lobe  of  the  ear.]  Immedi- 
ately below  the  duct  is  a  large  branch  of  the  facial  nerve, 
and  above  it  the  transverse  facial  artery.  The  gland  is 
traversed  by  the  external  carotid  artery,  which  gives  off  its 
two  terminal  branches  (temporal  and  internal  maxillary) 
in  its  substance;  by  the  external  jugular  vein;  and  by  the 
facial  and  auriculo-temporal  nerves,  from  both  of  which  it 
receives  branches.  The  structure  of  the  parotid  is  that  of 
a  simple  lobulated  gland  like  the  other  salivary  glands. 

It  receives  parotid  hranclies  from  the  temporal  artery 
and  nervous  filaments  from  the  auriculo-temporal  nerve. 

The  remains  of  the  platysma  are  to  be  removed  to  show  the  facial 
artery  and  vein  in  front  of  the  masseter,  and  the  artery  is  to  be 
followed  out  to  the  inner  angle  of  the  eye  with  as  little  injury  to  the 
muscles  as  possible. 

The  Facial  Artery  (Fig.  110,  9)  (external  carotid), 
the  cervical  portion  of  which  has  been  already  dissected 
(p.  352),  appears  on  the  face  immediately  in  front  of  the 
masseter  muscle,  where  it  lies  on  the  low^er  jaw  and  is 
crossed  by  the  platysma.  It  then  passes  upwards  and 
inwards  beneath  the  zygomatic!  muscles  to  the  side  of  the 
nose,  lying  upon  the  buccinator,  levator  anguli  oris,  and 
levator  labii  superioris  muscles  in  its  course.  At  the  side 
of  the  nose  it  is  crossed  by  the  outer  portion  of  the  levator 
labii  superioris  alseque  nasi,  and  reaches  the  angle  of  the 
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orbit  to  anastomose  with  the  nasal  branch  of  the  ophthal- 
mic artery.     This  is  therefore  one  of  the  points  of  commu- 
nication between  the  external  and  internal  carotid  vessels. 
Branches. — As  the  artery  crosses  the  jaw  it  gives — 


The  Arteries  of  the  Face  and  Head  (drawn  by  G.  E.  L.  Pearse). 


1.  Common  carotid. 

2.  Internal  carotid. 

3.  External  carotid. 

4.  4.  Occipital  artery. 

5.  Superior  thyroid  artery. 

6.  Trapezius. 

7.  Lingual  artery. 

8.  Sterno-mastoid. 

9.  Facial  artery. 


10.  Temporal  artery,  dividing  into  an- 

terior and  posterior  branches. 

11.  Submental  branch. 

12.  Transverse  facial  artery. 

13.  Inferior  labial  branch. 
15.  Inferior  coronary  branch. 
17.  Superior  coronary  branch. 
19.  Lateral  nasal  branch. 

21.  Angular  branch. 
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(1.)  Masseteric  and  buccal  branches  to  the  correspond- 
ing muscles. 

(2.)  The  Inferior  labial  (13)  branch  which  runs  midway 
between  the  chin  and  the  mouth,  passing  transversely  be- 
neath the  depressor  anguli  oris. 

(3.)  The  Inferior  coronary  (15)  branch  taking  the  same 
course  as  the  preceding  but  nearer  the  margin  of  the  lip. 
Its  size  depends  upon  that  of  the  inferior  labial,  with  which 
it  anastomoses,  and  also  with  the  vessel  of  the  opposite  side. 

(4.)  The  Superior  coronary  (17)  branch  often  arising  in 
common  with  the  inferior  coronary.  It  pierces  the  orbicu- 
laris oris,  and  runs  beneath  the  mucous  membrane  of  the 
lip  to  anastomose  with  the  vessel  of  the  opposite  side.  It 
gives  a  little  branch  to  the  septum  of  the  nose  {artery  of 
the  septum). 

(5.)  The  Lateralis  nasi  (19)  branch  passing  beneath  the 
levator  labii  superioris  alaeque  nasi  to  be  distributed  to 
the  ala. 

(6.)  The  Angular  artery  (21)  which  is  the  terminal 
branch,  and  anastomoses  with  the  ophthalmic. 

Surgery. — The  facial  artery  may  be  compressed  or  tied 
immediately  in  front  of  the  masseter,  where  its  pulsation 
can  be  readily  felt  through  the  thin  platysma.  The  posi- 
tion of  the  coronary  arteries  immediately  beneath  the  mu- 
cous membrane  should  be  borne  in  mind  in  operating  for 
hare-lip  or  cancer,  as  it  is  necessary  to  thrust  the  hare-lip 
pin  deeply  into  the  substance  of  the  lip,  in  order  to  control 
the  hemorrhage  effectually.  [The  angular  artery  is  the 
nutrient  vessel  to  the  flap  in  rhinoplastic  operations.] 

The  Facial  Vein  commences  at  the  inner  angle  of  the 
orbit  in  the  angular  vein,  formed  by  the  frontal  and  supra- 
orbital veins.  It.  then  runs  obliquely  across  the  face  to  the 
edge  of  the  masseter,  where  it  lies  close  to  the  outer  side 
of  the  artery,  and  then  passes  into  the  neck  to  join  the  in- 
ternal jugular  vein.  It  is  crossed  by  the  zygomatici  mus- 
cles but  lies  upon  Stenson's  [Steno's]  duct.  Its  branches 
correspond  to  those  of  the  arterj^ 

The  Transverse  Facial  Artery  (Fig.  110,  12)  arises 
from  the  temporal  artery  in  the  parotid  gland,  and  appears 
on  the  face  above  the  parotid  duct,  to  run  transversely 
inwards  towards  the  nose  and  anastomose  with  the  facial 
artery. 
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In  a  well-injected  body  the  terminations  of  the  infra- 
orbital and  inferior  dental  arteries  will  be  found  emerging 
at  the  infra-orbital  and  mental  foramina,  with  the  2d  and 
3d  divisions  of  the  5th  nerve.  The  infra-orbital  foramen 
will  be  found  between  the  levator  labii  superioris  and  leva- 
tor anguli  oris,  and  the  mental  foramen  beneath  the  de- 
pressor anguli  oris.  The  frontal  and  supra-orbital  arteries 
should  also  be  traced  if  the  scalp  has  not  already  been 
fully  dissected  (v.  p.  313). 

The  skin  being  removed  from  the  opposite  side  of  the  face  in  the 
same  way  as  above  directed,  a  dissection  is  to  be  made  of  the  nerves 
alone,  all  other  tissues  being  sacrificed  for  that  purpose.  To  find  the 
facial  nerve,  the  best  way  is  to  cut  transversely  into  the  parotid 
gland  about  half  an  inch  below  the  zygoma,  and  to  dissect  carefully 
to  some  depth  to  reach  a  large  branch  of  the  nerve,  which  passes 
through  its  substance.  One  branch  having  been  found,  it  is  to  be 
followed  carefully  backwards  and  forwards,  when  it  will  lead  to  other 
branches;  and  the  parotid  gland  is  to  be  removed  piecemeal  to  show 
the  ramifications  of  the  nerve,  which  are  then  to  be  traced  as  far  as 
possible  towards  the  median  line. 

The  Facial  Nerve  [7th  S]  (portio  dura  of  the  7th 
pair)  (Fig.  171,  17)  leaves  the  skull  at  the  stylo-mastoid 
foramen,  and  gives  off  immediately  the  posterior  auricular 
branch  (13)  to  the  back  of  the  ear,  and  the  digastric  and 
stylo-hyoid  (21)  branches  to  the  posterior  belly  of  the  digas- 
tric and  to  the  stylo-hyoid  muscles,  to  which  they  should 
now  be  traced.  Passing  deepl}'^  in  the  parotid  gland,  the 
nerve  divides  into  two  large  trunks,  the  fe?7i^oro-/aciaZ  (22) 
and  the  cervico- facial  (19)  divisions,  from  which  numerous 
branches  arise,  causing  by  their  interlacement  the  appear- 
ance termed  pes  anserinus  or  goose  foot. 

From  each  division  of  the  facial  nerve  three  sets  of 
branches  are  derived,  whose  direction  is  indicated  by  their 
names. 

Temporo- f  Temporal  (4).  Cervico-      f  Buccal  (24). 

facial       \  Malar  (12).  facial       \  Supra-maxillary  (30). 

division  (  lufra-orbital  (i6).         division  [  Infra-maxillary  (34). 

These  branches  all  ramify  upon  the  face  and  supply  the 
facial  muscles,  communicating  with  the  several  divisions 
of  the  5th  nerve  excepting  the  infra-maxillary,  which  run 
below  the  jaw  to  the  neck  and  communicate  with  the 
superficial  cervical  nerve  (31).  The  branches  are  to  be 
traced  to  all  the  "  muscles  of  expression"  and  also  to  the 
buccinator,  one  of  the  muscles  of  mastication. 
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Nerves  of  the  Face  and  Scalp 

1.  Attvahens  aurem  muscle. 

2.  Anterior  belly  of  occipito-frontalis. 
3^  Auriculo  temporal  nerve. 

4.  Temporal  branches  of  facial   nerve 

(7th). 

5.  Attollens  aurem  muscle. 

6.  Supra-trochlear  nerve  (■")th). 

7.  Posterior  belly  of  occipito-frontalis. 

8.  Supra-orbital  nerve  (-5111). 

9.  Retrahens  aurem  muscle. 

10.  Temporal  branch    of   orbital   nerve 
(5th). 

11.  Small  occipital  nerve. 

12.  Malar  branches  of  facial  nerve. 

13.  Posterior  auricular  nerve  (7th). 

14.  Malar  branch  of  orbital   nerve   (oth) 

(subcutaneus  malae) 

15.  Great  occipital  nerve. 

16.  Infra-orbital  branches  of  facial  nerve 

(7th). 

17.  Facial  nerve  (7th). 


(from  Hirschfeld  and  Leveille). 
IS.  Nasal  nerve  (5th). 

19.  Cervico-facial  division  of  7th. 

20.  Infra-orbilal  nerve  (5th). 

21.  Branches    to    digastric     and   stylo- 

hyoid (7lh). 

22.  Temporo-facial  division  of  7th. 

23.  Great  auricular  nerve. 

21.  Buccal  branches  of  facial  nerve. 
2.5.  Trapezius. 

26.  Buccinator  [long  buccal]  nerve  (alli). 

27.  Splenius  capitis. 

28.  Masse  ter. 

29.  Sterno-mastoideus. 

30.  Supra-maxlUary   branches  of  facial 

nerve  (7th). 

31.  Superficial  cervical  nerve. 

32.  Mental  nerve  (5th). 

33.  Platysma. 

34.  Infra-maxillary  branches  of    facial 

nerve  (7th). 
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The  three  divisions  of  the  5th  nerve  appear  upon  the 
face,  and  each  of  them  will  be  found  three  times  in  front 
of  the  ear.     (Fig.  207,  p.  452.) 

The  First  or  Ophthalmic  Division  (Fig.  Ill)  appears 
(1)  as  the  supra-trochlear  nerve  (6)  at  the  inner  angle  of 
the  orbit ;  (2)  at  the  supra-orbital  notch  as  the  supra- 
orbital nerve  (8)  which  has  been  traced  to  the  forehead ; 
and  (3)  as  the  nasal  nerve  (i8)  which  will  now  be  found 
emerging  from  between  the  nasal  bone  and  lateral  cartilage 
on  the  side  of  the  nose.  (Small  terminal  twigs  of  the 
infra-trochlear  and  lachrj^mal  nerves  may  also  be  some- 
times found  with  care.) 

The  Second  or  Superior  Maxillary  Division  (Fig. 
Ill)  appears  (1)  as  the  infra-orhital  nerve  (20)  at  the  infra- 
orbital foramen  between  the  levator  labii  superioris  and 
the  levator  anguli  oris,  and  is  to  be  traced  to  the  upper  lip 
which  it  supplies  with  numerous  large  branches;  (2)  as  the 
subcutaneous  malae  (14)  branch  appearing  through  the  ma- 
lar bone  after  piercing  the  outer  wall  of  the  orbit;  and  (3) 
as  the  temporal  branch  of  the  orbital  nerve  (10)  piercing 
the  temporal  fascia  immediately  above  the  zygoma  and 
already  dissected  {v.  p.  313). 

The  Third  or  Inferior  Maxillary  Division  (Fig. 
1*71)  appears  (1)  as  the  mental  nerve  (32)  at  the  mental 
foramen,  and  is  to  be  traced  to  the  chin  and  lower  lip;  (2) 
as  the  buccinator  [or  long  buccal']  nerve  (26)  upon  the  sur- 
face of  the  buccinator  muscle,  where  it  will  be  found  lying 
beneath,  but  communicating  with,  the  facial  nerve;  and 
(3)  as  the  auriculo-temporal  nerve  (3),  piercing  the  parotid 
gland  and  running  upwards  over  the  zygoma  immediately 
in  front  of  the  ear. 

These  are  all  purely  sensory  nerves  with  the  exception 
(perhaps)  of  the  buccinator  nerve,  which  is  supposed  to  be 
of  a  mixed  character.  [Prof.  Turner  has  shown  this  to  be 
sensory.  In  paralysis  of  the  tth  nerve  also  the  buccinator 
is  wholly  paralyzed.]  They  all  join  freely  with  the  facial 
nerve. 

The  anatomy  of  the  eyelids  and  of  the  nasal  cartilages  can  be 
examined  on  either  side  of  the  face  by  removing  the  superjacent 
tissues. 

The  Eyelids  (Fig.  164,  p.  363). — On  removing  the  thin 
jDalpebral  fibres  of  the  orbicularis  from  the  lids,  a  piece  of 
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thin  fibrous  tissue  will  be  seen  extending  from  the  margin  of 
the  orbit  to  the  lid,  which  is  called  the  palpebral  ligament. 
It  is  continuous  with  the  periosteum  of  the  skull  at  the 
margin  of  the  orbit,  and  is  attached  to  the  edge  of  the 
tarsal  cartilage  in  each  lid.  The  tarsal  cartilage  is  larger 
in  the  upper  than  the  lower  lid,  being  semilunar  in  shape 
in  the  former,  and  nearly  straight  in  the  latter.  Each  is 
attached  externallj  by  a  little  tarsal  ligament  to  the  margin 
of  the  orbit,  whilst  internally  the  tendo  oculi  (tendo  palpe- 
brarum) divides  to  be  attached  to  both  cartilages,  and  thus 
holds  them  in  position.  The  fibres  of  the  orbicularis  must 
be  cut  awa}'  from  the  tendo  oculi  to  show  it  thoroughlj-, 
and  it  Avill  loe  seen  to  be  attached  to  the  nasal  process  of 
the  superior  maxilla  immediatel^y  in  front  of  the  groove  for 
the  lachr^^mal  sac. 

Beneath  the  palpebral  ligament  in  the  upper  lid  will  be 
found  the  expansion  of  the  tendon  of  the  levator  palpebrae 
superioris  attached  to  the  tarsal  cartilage.  Both  lids  are 
lined  with  conjunctiva,  on  removing  which  the  Meibomian 
glands  may  be  seen  to  groove  the  cartilages. 

The  structures  composing  the  upper  eyelid  are — 

1.  Skin. 

2.  Orbicularis    palpebra- 

rum. 

3.  Palpebral  ligament. 

4.  Tendon  of  levator  pal- 

pebrse. 

5.  Tarsal  cartilage. 

6.  Meibomian  glands. 
Y.  Conjunctiva. 

The  structures  in  the 
lower  lid  are  the  same, 
minus  the  levator  palpe- 
brae. 

This  will  be  the  best 
opportunity  to  dissect  the 
Tensor  Tarsi  Muscle 
of  Horner  [Fig.  172],  by 
dividing  the  outer  tarsal 
ligaments  and  detaching  the  ej^elids  so  as  to  turn  them 
over  the  nose  and  expose  their  internal  surface.  By  remov- 
ing the  conjunctiva  over  the  tendo   oculi  the   two  little 
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A  View  of  the  Tensor  Tarsi  Mcscle  [from 
behind]  (fromWilson). 

1.  1.  Bony  margins  of  the  orbit.     ' 

2.  Opening  betweea  the  eyelids. 

3.  Internal  face  of  the  orbit. 

4.  Origin  of  the  tensor  tarsi. 

.'5,  0.  Insertion  into  the  neighborhood  of  the 
punota  lachrymalia..] 


3T8 


THE    FACE. 


slips  of  muscular  fibre  will  be  seen  above  and  below  it. 
The  muscle  arises  from  the  ridge  on  the  lachrymal  bone 
[and  the  lachrymal  sac],  and  is  inserted  into  the  tarsal 
cartilages  and  canaliculi.  [Its  use  is  to  keep  the  puncta 
lachrymalia  close  to  the  eyeball.] 

Cartilages  of  the  Nose  (Figs.  1T3  and  114). — Only 
the  lateral  cartilages  and  cartilages  of  the  aperture  on  each 
side  can  now  be  seen,  the  cartilage  of  the  septum  being 
dissected  with  the  nose.  The  lateral  cartilage  is  triangu- 
lar, its  posterior  border  being  continuous  with  the  nasal 
bone  and  the  nasal  process  of  the  maxillary  bone,  and  its 
anterior  border  being  separated  from  that  of  its  fellow  of 
the  opposite  side  by  the  edge  of  the  septum. 


Fig.  173. 


Fig.  174. 


The  FlBRO-CARTILAfiES   OF  THE  NOSE 

(from  Wilson). 

1.  One  of  the  nasal  booes. 

2.  Cartilage  of  the  septum. 

3.  Lateral  cartilage. 

4.  Alar  cartilage. 

5.  Central  portions  of  the  alar  cartilages 

■which  constitute  the  coluraaa. 

6.  Cartilagines  minores  or  sesamoid  car- 


The  Fibro-Cartilaqes  and  Bones  of 
THE  Nose  viewed  from  the  Side  (from 
Wilson,  after  Arnold). 

a.  Nasal  bone. 

6.  Nasal  process  of  the  superior  maxil- 
lary bone. 

1.  Lateral  cartilage. 

2.  Alar  cartilage. 

2*.  Inner  portion  of  the  alar  cartilage. 
.3.  Sesamoid  cartilages. 
4.  Cartilage  of  the  septum. 


7.  The  nostril. 
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The  cartilage  of  the  aperttire  (alar)  is  semicircular  in 
sliape  and  has  no  attachment  to  bone,  being  imbedded  in 
the  dense  cellular  tissue  of  the  ala  nasi,  in  which  there  are 
frequently  two  or  three  little  additional  nodules,  sesamoid 
cartilages.  The  cartilages  of  the  two  sides  adjoin  at  the 
tip  of  the  nose  and  are  attached  to  the  lateral  cartilages 
by  fibrous  tissue. 

The  Pterygo-Maxillary  Region. 

The  head  being  laid  on  one  side,  the  facial  nerve  and  parotid  duct 
are  to  be  divided  and  turned  forward,  and  the  remains,  if  any,  of  the 
parotid  gland  are  to  be  cleaned  out  from  between  the  ear  and  the 
jaw,  the  auriculo-temporal  nerve  being  carefully  preserved.  The  sur- 
face of  the  masseter  muscle  is  then  to  be  cleaned. 

The  Masseter  (Fig.  169,  15,  p.  369)  is  the  most  super- 
ficial muscle  of  mastication,  and  is  divisible  into  a  superficial 
and  a  deep  portion,  a  small  part  of  the  latter  being  seen 
behind  and  above  the  fibres  of  the  former.  The  superficial 
part  arises  from  the  anterior  two-thirds  of  the  lower  border 
of  the  zj'gomatic  arch  formed  by  the  malar  and  temporal 
bones,  and  slightly  from  the  superior  maxilla;  and  passes 
downwards  and  backwards  to  be  inserted  into  the  angle  of 
the  jaw  and  the  lower  half  of  the  ramus.  The  deep  part 
arises  from  the  posterior  third  of  the  lower  border  of  the 
zygoma  and  also  from  the  inner  surface  of  the  bone;  and 
passes  downwards  and  a  little  forwards  to  be  inserted  into 
the  outer  side  of  the  upper  half  of  the  ramus  of  the  jaw, 
extending  to  the  root  of  the  coronoid  process. 

The  temporal  fascia  is  to  be  detached  from  the  upper  border  of 
the  zygoma,  and  a  cut  is  to  be  made  with  the  saw  through  the  malar 
bone  .in  front  of  the  masseter,  and  behind  it  through  the  zygoma  as 
near  its  root  as  possible.  The  piece  of  bone  with  the  masseter  attached 
can  then  be  turned  down,  when  the  deep  fibres  of  the  muscle  will  be 
seen  attached  to  the  lower  jaw,  and  the  masseteric  branch  of  artery 
and  nerve  will  be  found  behind  the  coronoid  process,  and  must  neces- 
sarily be  divided.  The  temporal  muscle  is  to  be  cleaned  and  the  fat 
beneath  the  masseter  removed,  so  as  to  expose  the  buccinator  muscle 
thoroughly,  together  with  its  branch  of  nerve  and  artery  which  appear 
in  front  of  the  coronoid  process  and  are  to  be  preserved. 

The  Temporal  Muscle  (Figs.  115,  i,  and  180,  2)  arises 
from  the  whole  of  the  temporal  fossa  and  from  the  under 
surface  of  the  temporal  fascia,  which  has  been  seen  to  be 
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[Fig.  175. 


A  Lateral  Viiav  of  thk  Derp-seatrd  Layer  of  Mdscles  on  the  Face  and  Neck 
(from  Smith  and  Horner). 

1.  Temporal    muscle    deprived    of    its 

fascia. 

2.  Corrugator  supercilii. 
3    Nasal  slip  of  occipito-fronlalis. 
4.  Superior  or  nasal  extremity  of  the 

levator labii  superioris  alseque  nasi. 
5    Compressor  naris. 

6.  Levator  anguli  oris. 

7.  Depressor    labii    superioris    alieque 

nasi. 

8.  Buccinator. 

9.  Orbicularis  oris. 

10.  Depressor  labil  inferioris. 

11.  Levator     labil     inferioris     (levator 

raenti). 

12.  Anterior  belly  of  the  digastricns. 


13. 

Mylo-hyoid. 

14. 

Stylo-hyoid. 

15. 

Thyro-hyoid. 

16 

Upper  belly  of  tlie  omo-hyoid. 

17. 

Sterno-cleido-mastoid. 

IS. 

Sterno-hyoid. 

19. 

Scalenus  anticus. 

20. 

Pectoralis  major. 

21. 

Deltoid. 

22. 

Trapezius. 

23. 

Scalenus  medius. 

24. 

Levator  anguli  scapulae  and  scalenus 

posticus. 

25. 

Splenius. 

26. 

Coinplexus.] 
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fittached  to  the  whole  length  of  the  temporal  ridge.  Its 
fibres  converge  to  a  tendon,  which  is  inserted  into  the  apex 
of  the  outer  surface  of  the  coronoid  process,  and  into  the 
inner  surface  of  the  coronoid  process  and  ramus  of  the 
lower  jaw  as  far  as  the  last  molar  tooth.  It  is  also  con- 
nected with  the  pterygo-maxillary  ligament. 

With  the  saw  and  bone-forceps  the  coronoid  process  and  the  ante- 
rior part  of  the  ramus  of  the  jaw  are  to  be  carefully  cut  off",  and 
turned  up  [Fig.  176,  p.  382].  The  neck  of  the  jaw  is  then  to  be  sawn 
through  transversely  just  below  the  condyle,  and  the  ramus  divided 
transversely  at  the  level  of  the  molar  teeth.  In  making  this  last 
cut  the  saw  should  only  go  through  half  the  thickness  of  the  jaw, 
after  which  the  bone-forceps  can  be  applied  at  the  upper  border  so 
as  to  split  the  piece  of  bone,  and  allow  of  its  removal  in  two  pieces 
without  injury  to  the  nerve^ 

On  removing  the  portion  of  ramus  thus  separated  the  periosteum 
will  probably  be  left  behind,  and  on  this  being  dissected  away  the 
inferior  dental  nerve  and  artery  will  be  seen  lying  on  the  internal 
lateral  ligament  before  entering  the  dental  foramen,  and  in  front  of 
these  the  lingual  (gustatory)  nerve.  Crossing  both  nerves  trans- 
versely at  the  upper  part  of  the  space  now  exposed  is  the  external 
pterygoid  muscle,  with  the  internal  maxillary  artery  lying  either  upon 
or  beneath  it.  If  superficial  to  the  muscle  it  had  better  be  cleaned, 
divided,  and  held  aside  with  a  hook. 

The  External  Pterygoid  Muscle  (Fig.  ITG,  i)  arises 
by  two  heads,  one  from  the  outer  surface  of  the  external 
pterygoid  plate,  and  the  tuberosity  of  the  palate  and  max- 
illary bones ;  and  the  other  from  the  under  surface  of  the 
great  wing  of  the  sphenoid  below  the  pterygoid  ridge.  Its 
fibres  run  transversely  to  be  inserted  into  the  hollow  on 
the  front  of  the  neck  of  the  jaw,  and  into  the  interarticular 
fibro-cartilage  of  the  joint. 

The  Internal  Pterygoid  Muscle  (Fig.  176,  3)  is 
placed  beneath  the  internal  lateral  ligament  [which  should 
be  preserved].  It  arises  from  the  internal  surface  of  the 
external  pterygoid  plate,  and  from  the  tuberosity  of  the 
palate  bone,  and  is  inserted  into  the  inner  surface  of  the 
angle  of  the  lower  jaw,  its  fibres  running  parallel  to  the 
superficial  portion  of  the  masseter.  In  many  subjects  a 
portion  of  the  internal  pterygoid  arises  from  the  outer 
surface  of  the  tuberosity  of  the  superior  maxilla,  anterior 
to  the  fibres  of  pterj^goideus  exteruus  (Fig.  180,  p.  386). 

Temporo-Maxillary  Articulation. — The  external 
lateral  ligament  (Fig.  llf,  5)  is  a  short  thick  band  of  fibres 
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passing  obliquely  downwards  and  backwards  from  the 
root  of  the  zygoma  to  the  neck  of  the  jaw.  It  overlies  the 
capsular  ligament,  which,  is  attached  to  the  margins  of  the 
articular  surfaces.  By  dividing  these  ligaments  the  inter- 
articular  cartilage  and  the  synovial  membranes  above  and 
below  it  will  be  brought  into  view. 


Fig    176. 


Fiff.  177. 


The  Two  Pterygoid  Muscles  (from  Wil- 
son). The  zygomatic  arch  aud  the 
greater  part  of  the  ramus  of  the  lower 
jaw  have  been  removed  in  order  to 
bring  these  muscles  into  view. 

1.  The  sphenoid  origin  of  the  external 

pterygoid. 

2.  Its  pterygoid  origin. 

3.  The  internal  pterygoid. 


External  View  of  the  Articulation 
OF  THE  Lower  Jaw  (from  Wilson). 

1.  Zygomatic  arch. 

2.  Tubercle  of  the  zygoma. 

3.  Eamus  of  the  lower  jaw. 

4.  Mastoid  process  of  the  temporal  bone. 

5.  External  lateral  ligament. 

6.  Stylo-maxillary  ligament. 


The  interarticular  fihro-cartilage  (Fig.  178,3)  is  seen  to 
fit  into  the  glenoid  cavity,  and  its  upper  surface  is  accord- 
ingly concavo-convex  from  before  backwards,  and  the  lower 
surface  the  converse  of  this.  The  cartilage  together  with 
the  condjde  being  detached  from  the  temporal  bone  and 
turned  forward  with  the  external  pterygoid  muscle,  will 
be  found  to  be  oval  in  outline  and  thicker  at  the  margins 
than  in  the  centre. 

The  internal  lateral  ligament  (Fig.  179,  4)  (now  fully  ex- 
posed) is  a  membranous  band,  narrow  above,  where  it  is 
attached  to  the  spine  of  the  sphenoid  bone  and  is  crossed 
by  the  internal  maxillary  artery,  and  widening  below  to  be 
attached  to  the  projecting  margin  of  the  dental  foramen. 
It  is  covered  by  the  inferior  dental  nerve  and  artery  at  the 
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lower  part,  and    pierced   b}^  the  mylo-hj^oid   branches  of 
arter}'  and  nerve  near  the  bone. 


Fig.  178. 


Fig.  179. 


A  Section  of  the  Temporo-maxillart 
Articclation,  to  show  the  position  of 
the  interarticular  fibro-cartilage,  and 
the   manner  of  its  adaptation  to  the 
articulating  surfaces  (from  Wilson). 

1.  Glenoid  fossa. 

2.  Eminentia  articularis. 

3.  Inter-articular  fibro-cartilage. 

4.  Superior  synovial  cavity. 

5.  Inferior  synovial  cavity. 

6.  An   inter-articular  fibro-cartilage,  re- 

moved from  the  joint,  in  order  to 
shoTV  its  oval  and  concave  form  ; 
it  is  seen  from  below. 


Internal  View  of  the  Articulation  of 
THE  Lower  Jaw  (from  Wilson). 

1.  Section  through  the  petrous  portion 

of  the  temporal  bone  and  spinous 
process  of  the  sphenoid. 

2.  Internal   surface   of   tlie   ramus   and 

body  of  the  lower  jaw. 

3.  Capsular  ligament. 

4.  Internal  lateral  ligament. 

5.  Aperture    through   which   the   mylo- 

hyoid nerve  passes. 

6.  Stylo-maxillary   ligament,  a  process 

of  the  deep  cervical  fascia. 


The  Buccinator  (Fig.  180,  14)  forms  the  greater  part 
of  the  clieek,  and  has  been  partly  seen  in  the  dissection  of 
the  face.  It  arises  from  the  alveolar  border  of  the  superior 
maxilla  opposite  the  molar  teeth ;  from  a  corresponding 
portion  of  the  inferior  maxilla;  and  between  the  jaws  from 
the  anterior  border  of  the  pterygo-maxillary  ligament.  The 
muscle  is  inserted  into  the  angle  of  the  mouth,  joining  the 
orbicularis  oris,  and  its  middle  fibres  decussate  with  one 
another  as  they  pass  to  their  insertion.  The  buccinator  is 
perforated  by  the  duct  of  the  parotid  gland  opposite  the 
second  molar  tooth  of  the  upper  jaw. 

The  Pterygo-Maxillary  Ligament  (Fig.  203,  14,  p. 
444)  is  a  white  fibrous  band  extending  between  the  internal 
pterygoid  plate  and  the  lower  jaw,  close  to  the  last  molar 
tooth.  By  its  anterior  boi'der  it  gives  attachment  to  the 
buccinator,  and  by  its  posterior  border  to  the  superior 
constrictor  of  the  pharynx  ;  it  thus  establishes  the  connec- 


384  THE    PTER  YGO-MAXILLARY    REGION. 

tion  between  the  cavities  of  the  mouth  and  the  pharynx, 
the  mucous  membrane  covering  its  inner  surface. 

The  temporal,  masseter,  external  and  internal  pterygoids, 
and  buccinator  are  classed  together  as  the  Muscles  of  Mas- 
tication. The  temporal,  masseter,  and  internal  pterygoid 
muscles  close  the  jaws,  but  the  masseter  and  internal 
pterygoid  draw  the  lower  jaw  forward,  whilst  the  temporal 
draws  it  back,  thus  producing  the  antero-posterior  move- 
ment. The  lateral  movements  of  the  jaw  are  produced  by 
the  alternate  action  of  the  two  external  pterj'goid  muscles, 
which,  if  acting  together,  protrude  the  chin. 

The  principal  action  of  the  buccinator  is  to  keep  the  food 
between  the  teeth  during  mastication,  but  it  also  expels 
air  from  the  mouth  (and  hence  the  name  "trumpeter"),  as 
is  well  seen  in  using  the  blowpipe. 

The  muscles  of  mastication  are  all  supplied  by  the  motor 
portion  of  the  third  division  of  the  5th  nerve,  but  the  buc- 
cinator is  also,  and  principally,  supplied  by  the  facial  nerve 
(1th);  as  is  shown  by  the  fact  that  in  paralysis  of  that 
nerve  the  buccinator  fails  in  its  action,  and  food  collects 
between  the  teeth  and  the  cheek. 

The  Internal  Maxillary  Artery  (Fig.  181, 13,  p.  381) 
is  seen  in  this  dissection  in  its  first  and  second  portions,  the 
third  being  in  the  spheno-maxillary  fossa.  One  of  the  ter- 
minal branches  of  the  external  carotid  artery,  it  arises  in 
the  parotid  gland  immediately  behind  the  neck  of  the  jaw. 

The  First  Part  of  the  internal  maxillary  artery,  with 
its  accompanying  veins,  lies  between  the  neck  of  the  jaw 
and  the  internal  lateral  ligament.  It  gives  off  a  descend- 
ing branch,  the  Inferior  dental,  and  an  ascending  branch, 
the  Middle  [or  greaf]  meningeal. 

a.  The  Inferior  dental  artery  descends  on  the  internal 
lateral  ligament  to  the  inferior  dental  foramen,  by  which  it 
enters  the  lower  jaw;  it  then  runs  in  a  canal  in  the  sub- 
stance of  that  bone  supplying  the  teeth,  and  appears  on 
the  face  at  the  mental  foramen  with  the  third  division  of 
the  5th  nerve.  Immediately  before  entering  the  dental 
foramen  it  gives  off  the  mylo-hyoid  branch,  which  pierces 
the  internal  lateral  ligament  with  a  nerve  of  the  same 
name,  and  runs  in  a  groove  on  the  internal  surface  of  the 
lower  jaw  to  the  cutaneous  surface  of  the  mylo-hyoid  and 
to  the  digastric  muscle,  joining  the  submental  artery. 

b.  The  Middle  [or  greaf]  meningeal  artery  (Fig.  181,  11) 
ascends  beneath  the  external  pterygoid  muscle,  which  must 
be  turned  forwards  with  the  condyle,  as  above  directed,  to 
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see  the  whole  of  its  course.  It  passes  between  the  fibres 
of  the  aiiriculo-temporal  nerve  to  the  foramen  spinosum, 
hy  which  it  enters  the  skull.  Before  doing  so  it  gives  off 
the  meningea  parva  to  enter  the  foramen  ovale,  and  a 
tympanic  branch  to  enter  the  Glasserian  fissure. 

The  Second  Part  of  the  internal  maxillary  artery  varies 
in  position  in  different  subjects.  It  is  always  intermus- 
cular, but  it  ma}'^  lie  between  the  temporal  and  external 
pteiygoid  or  between  the  external  and  internal  pterygoid 
muscles.  If  it  lies  superficially  to  the  external  ptery- 
goid muscle  it  passes  between  its  two  heads  to  reach  the 
pterygo-maxillary  fossa.  Its  branches  are  all  Miiacular^ 
i.  e.,  to  the  muscles  of  mastication.  There  ai-e  two  deep 
temporal  branches  (anterior  and  posterior)  running  in  the 
substance  of  the  temporal  muscle;  a  masseteric  branch  of 
small  size  passing  through  the  sigmoid  notch  to  the  under 
surface  of  the  muscle  (now  necessarily  divided)  ;  two  ptery- 
goid branches,  uncertain  in  origin  and  course;  and  a  buc- 
cinator branch  which  generally  pierces  the  external  ptery- 
goid muscle  to  accompany  the  nerve  to  the  surface  of  the 
buccinator. 

The  Posterior  dental  artery^  one  of  the  branches  of  the 
third  part  of  the  internal  maxillary  artei'y,  can  be  seen 
entering  one  of  the  foramina  on  the  posterior  surface  of  the 
superior  maxilla,  in  which  it  ramifies,  supplying  that  bone 
and  the  molar  teeth. 

The  Internal  Maxillary  Vein  receives  branches  cor- 
responding to  those  of  the  artery,  which  it  accompanies  to 
the  parotid  gland  to  join  the  temporal  vein  and  form  the 
external  jugular. 

The  Inferior  Maxillary  Nerve  (Figs.  180  and  181, 
and  Fig.  207,  p.  452)  (3d  division  of  5th)  as  soon  as  it 
emerges  from  the  foramen  ovale,  divides  into  a  motor  and 
a  sensory  portion,  the  latter,  however,  having  a  few  motor 
fibres  mingled  with  it. 

The  Motor  Portion  (Fig.  180)  is  of  small  size,  is  placed 
externally  to  the  sensory  portion,  and  is  distributed  to  the 
muscles  of  mastication,  running  with  the  corresponding 
branches  of  the  internal  maxillary  artery.  Its  branches 
are,  anterior  and  posterior  temporal  (5),  masseteric  (9), 
pterygoid,  and  [long]  buccal  (8),  and  are  difficult  to  find, 
except  the  last,  which  is  of  good  size  and  may  be  traced 
to  the  surface  of  the  buccinator  muscle,  where  it  commu- 
nicates with  the  facial  nerve. 
33 
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The  Sensory  Portion  (Figs.  180  and  181)  divides  close 
to  the  base  of  the  skull  into  three  trunks,  the  Lingual  Nerve 

Fig.  180. 


Pterygo-maxillart  Region  and  Fifth 

1.  Temporal  fascia. 

2.  Temporal  muscle. 

3.  Temporal  branches  of  auriculo-tem- 

poral  nerve. 

4.  Deep  temporal  branch  of  buccinator 

nerve. 

5.  Deep  temporal  nerves. 

6.  Pterygoideus  externus. 

7.  Deep  temporal  branch  of  masseteric 

nerve  (inconstant). 

8.  Buccinator  [or  long  buccal]  nerve  [Sth], 

9.  Masseteric  nerve. 

10.  Buccal  branch  of  7th. 


Nerve  (from  Hirschfeld  and  Leveill6). 

11.  Auriculo-temporal  nerve. 

12.  Lingual  nerve. 

13.  Facial  nerve  (7th)  at  stylo-mastoid 

foramen. 

14.  Buccinator  muscle. 

15.  Pterygoideus  internus. 

16.  Supramaxillary  branch  of  7th. 

17.  Inferior  dental  nerve. 
IS.  Its  mental  branches. 

19.  Its  mylo-hyoid  branch. 

20.  [Inferior  dental   nerve  in]  inferior 

dental  canal  (opened). 

21.  Masseter  (turned  down). 


(or  gustatory)  the  most  anterior;  the  Inferior  Dental  Nerve 
in  the  middle;  and  the  Auricula- Temporal  Nerve  most 
posterior  and  smallest. 

The  auriculo-temporal  nerve  is  to  be  carefully  dissected  out  from 
the  tough  fibrous  tissue  of  the  articulation,  and  traced  through  the 
parotid  to  the  piuna  and  temple. 


THE     LINGUAL    OR    GUSTATORY     NERVE, 


3SV 


The  Lingual  or  Gustatory  Nerve'  (Fig.  181,  i6)  lies 
at  first  between  the  two  pter^-goid  muscles,  and  then  passes 

Fig.  181. 


Third  or  Inferior  Maxillary  Division  op  the  Fifth  Nerve  (from  Hivsclifeld  and 

Leveille). 

1.  Third  division  of  fifth  nerve. 

2.  First  division  of  fifth  nerve. 

3.  Superficial  petrosal  nerve. 


4.  Second  division  of  fifth. 

5.  Facial  nerve  (7  th). 

6.  Meckel's  ganglion. 

7.  7.  Chorda  tympani. 

8.  Muscular  branches  (divided). 

9.  Auriculo-temporal  nerve. 

10.  Pterygoideus  externus. 

11.  Middle  meningeal  artery. 


16.  Lingual  nerve. 

17.  17.  Mylo-hyoid  nerve. 

18.  Inferior  dental  nerve. 

19.  Submaxillary  ganglion  on  the  deep 

portion  of  submaxillary  gland. 

20.  Communication    between   fifth    and 

ninth  [12th  S.]  nerves. 

21.  Hypoglossal  nerve  (9th)  [12th  S  ]. 

22.  Incisive  branches  of  inferior  dental 

nerve. 

23.  Hyo-glossus  muscle. 


12    Buccinator  [or  long  buccal]  nerve  [oth].  21.  Mental   branch    of    inferior    dental 

13.  13.  Internal  maxillary  artery.  nerve. 

14.  Communicating    branch    of   lingual        25.  Mylo-hyoid  muscle. 

and  inferior  dental  nerves.                     26.  Anterior  belly  of  digastric  [cut]. 

15.  Pterygoideus  internus. 

'  Since  the  glosso-pharyngeal  nerve  has  been  conclusively  shown  to 
be  the  special  nerve  of  taste,  it  is  desirable  that  the  term  "gustatory'' 
as  applied  to  the  lingual  branch  of  the  fifth  should  be  abandoned. 
[The  researches  of  Lussana  would  seem  to  show  that  the  chorda 
tympani  nerve  has  a  great  deal  to  do  with  taste.] 
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forward  between  the  internal  surface  of  the  ramus  of  the 
jaw  and  the  internal  pterygoid  muscle;  it  will  be  afterwards 
traced  to  the  side  and  tip  of  the  tongue.  Beneath  the  ex- 
ternal ptei'ygoid  the  nerve  is  joined  at  an  acute  angle  by 
the  small  chorda  tyrtipani  nerve  (Figs.  181,  7,  and  182,  3),  a 
branch  of  the  tth  nerve  which,  leaving  the  facial  nerve  in 
the  temporal  bone,  passes  through  the  tympanum  and 
emerges  at  the  [canal  of  Huguier  at  the  apex  of  the]  Glas- 
serian  fissure,  to  which  it  should  now  be  traced. 

The  Inferior  Dental  Nerve  (Figs.  180,  17,  and  181, 18) 
has  a  branch  of  communication  with  the  lingual  trunk,  and 
then  descends  upon  the  pterj'^goideus  internus,  and  after- 
wards upon  the  internal  lateral  ligament,  to  the  dental 
foramen.  After  entering  the  bone,  it  supplies  all  the  teeth 
of  the  lower  jaw,  either  directly  (Fig.  180,  20)  or  by  its 
incisive  branch  (Fig.  181,  22),  and  emerges  at  the  mental 
foramen  with  its  accompanying  artery.  Immediately  before 
entering  the  dental  foramen  it  gives  off  the  mylo-hyoid 
branch  (17),  which  pierces  the  internal  lateral  ligament 
with  the  accompanying  artery,  and,  after  running  in  a 
groove  on  the  inner  surface  of  the  bone,  is  distributed  on 
the  cutaneous  surface  of  the  mylo-h3^oid  muscle  and  also 
supplies  the  anterior  belly  of  the  digastric. 

The  Auriculo-Temporal  Nerve  (Fig.  181,  9)  passes 
horizontally  backwards  behind  the  temporo-maxillary  arti- 
culation, and  often  embraces  the  middle  meningeal  artery. 
It  then  turns  upwards  in  front  of  the  ear  through  the 
parotid  gland,  and  is  distributed  on  the  temple  (v.  p.  313). 
It  gives  branches  to  the  ear  (auricular),  to  the  parotid  (of 
which  it  is  the  excitory  nerve  according  to  Bernard),  and 
to  the  joint ;  and  communicates  with  the  facial  nerve  and 
with  the  sympathetic. 

The  Submaxillary  Region. 

The  Submaxillary  region  (v.  p.  334)  has  been  partially 
dissected  with  the  anterior  triangle  of  the  neck.  It  is  seen 
to  be  bounded  superficially  by  the  two  bellies  of  the  digastric 
muscle  and  by  the  lower  jaw,  thus  being  triangular  in 
shape,  and  to  contain  the  submaxillary  gland  and  a  por- 
tion of  the  facial  artery. 

The  facial  artery  is  to  be  divided  at  the  jaw  and  together  with  the 
submaxillary  gland  turned  back,  when  the  mylo-hyoid  muscle  form- 
ing the  floor  of  the  submaxillary  triangle  will  be  exposed,  and  on  its 
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surface  will  be 'seen  the  niylo-hyoid  brancli  of  artery  and  nerve  de- 
rived from  the  inferior  dental  trunks,  the  artery  anastomosing  with 
the  submental  branch  of  the  facial.  By  cutting  through  the  digas- 
tric muscle  at  its  insertion,  detaching  it  and  the  stylo-hyoid  from  the 
hyoid  bone,  and  turning  them  back,  the  mylo-hyoid  muscle  will  be 
fully  exposed,  and  should  be  put  on  the  stretch  by  means  of  a  hook 
attached  to  the  larynx. 

The  Mylo-hyoid  Muscle  (Fig.  181,  25)  arises  from 
the  m3-lo-h3'oici  ridge  on  the  inner  surface  of  tlie  lower  jaw, 
and  its  fibres  pass  downwards  and  forwards  to  be  inserted, 
into  the  bod}'  of  the  hyoid  bone,  and  to  meet  the  muscle 
of  the  opposite  side  in  a  median  tendon  between  the  hyoid 
bone  and  the  lower  jaw,  thus  forming  the  floor  of  the 
mouth. 

The  mjdo-hyoid  is  an  elevator  of  the  hyoid  bone,  and  is 
supplied  (with  the  anterior  belly  of  the  digastric)  by  the 
mylo-hyoid  branch  of  the  inferior  dental  nerve. 

The  mylo-hyoid  is  to  be  detached  from  the  lower  jaw  and  turned 
forward,  when  three  structux'es  will  be  seen  lying  in  the  following 
order  from  above  downwards  on  the  hyo-glossus  muscle,  viz.,  the 
lingual  nerve  (5th),  the  deep  portion  of  the  maxillary  gland  with 
Wharton's  duct,  and  the  hypoglossal  nerve  (9th)  [12th  S.].  In  addi- 
tion, immediately  below  the  9th  nerve  [12th  S.]  there  is  very  fre- 
quently a  large  vein  corresponding  to  the  lingual-  artery.  In  front 
of  the  hyo-glossus  will  be  seen  the  genio-hyoid  stretching  between 
the  chin  and  the  hyoid  bone,  and  a  few  fibres  of  the  genio-hyo-glossus, 
together  with  a  branch  (ranine)  of  the  lingual  artery.  The  jaw 
being  divided  close  to  the  genio-hyoid  can  be  turned  up,  and  the 
tongue  being  drawn  out  of  the  mouth  and  all  the  parts  put  on  the 
stretch  with  hooks,  the  dissection  can  be  proceeded  with  by  cleaning 
the  submaxillary  gland  and  its  duct. 

The  Submaxillary  Gland  (Fig.  181,  19)  consists  of 
two  portions,  one,  the  larger,  placed  superficiallj'  on  the 
mylo-hyoid  in  the  submaxillar}^  triangle,  and  the  other 
winding  round  the  posterior  margin  of  the  mylo-hyoid  to 
rest  on  the  hyo-glossus.  From  this  deep  portion  the  duct 
(Wharton's)  arises,  and  lies  at  first  between  the  lingual 
and  h3^poglossal  nerves,  but  at  the  anterior  part  of  the  hyo- 
glossus  will  be  found  ascending  beneath  the  lingual  nerve 
to  lie  at  a  higher  level  than  it.  If  followed  beneath  the 
mucous  membrane  of  the  mouth,  the  duct  will  be  found  to 
cross  again  over  the  lingual  nerve  at  the  side  of  the  tongue, 
and  to  open  into  the  mouth  close  to  the  fraenum  linguse. 

The  Sublingual  Gland  (Fig.  181)  is  seen  beneath  the 
mucous  membrane  by  the  side  of  the  tongue,  and  lies  on 
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the  genio-byo-glossus  close  to  Wharton's  duct,  into  which 
several  of  its  ducts  (ductus  Riviniani)  open,  the  others 
opening  into  the  mouth  in  a  crescent  near  the  frsenum. 

The  Lingual  Nerve  (Fig.  182,  i)  (Gustatory  of  5th) 
appears  at  the  anterior  border  of  the  pterygoideus  internus, 

Fig.  182. 


Nerves  op  the  Tongue  (from 

1.  Lingual  nerve  (5th). 

2.  Submaxillary  ganglion. 

3.  Chorda  tympani  nerve. 

4.  Distribution     of     glosso-pharyngeal 

nerve  to  circum vallate  papilla3. 

5.  Facial  nerve  (7th). 

6.  Distribution  of  lingual  nerve  (5th). 

7.  Communication   between   facial   and 

glosso-pharyngeal  nerves. 

8.  Ranine  artery. 

9.  Stylo-glossus. 


Hirschfeld  and  Leveill^). 

10.  Genio-hyo-glossus. 

11    Glosso-pharyngeal  nerve. 

12.  Sublingual  artery. 

13.  Stylo-pharyngeus. 

14.  Genio-hyoideus. 

15.  Hypoglossal  nerve  (9th)  [12tb  S  ]. 
Its.  Distribution  of  ninth  nerve. 

17.  Middle  constrictor  of  pharynx. 

18.  Hyoid  bone. 

19.  Hyo-glossus. 

20.  Lingual  artery. 


where  it  lies  against  the  ptery go-maxillary  ligament,  and 
afterwards  runs  between  the  jaw  and  the  mucous  mem- 
brane of  the  mouth  to  reach  the  hyo-glossus,  upon  which 
it  is  placed  above  Wharton's  duct  and  the  9th  nerve  [12th 
S.].  Upon  the  hyo-glossus  it  crosses  the  duct  and  lies 
below  it,  but  if  followed  to  the  side  of  the  tongue  will  be 
found  to  pass  again  beneath  the  duct,  and  to  be  distributed 
to  the  side  and  tip  of  the  tongue,  supplying  the  fungiform 
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and  filiform  papilla?.  Branches  of  communication  pass 
across  the  hyo-glossus  to  the  9th  nerve  [12th  S.],  and  a 
little  below  the  level  of  the  trunk,  opposite  the  deep  portion 
of  the  submaxillary  gland,  may  be  found  the  following 
ganglion. 

The  Submaxillary  Ganglion  [Figs.  182,  2,  and  207,  S. 
M.,  p.  452]  is  of  small  size  and  lies  below  the  lingual  nerve. 
It  has  three  roots, the  sensory  derived  from  the  lingual;  the 
motor  from  the  1th  by  means  of  the  chorda  tympani  [Fig. 
182,  3],  which  is  prolonged  on  the  lingual  nerve  to  the  gan- 
glion ;  and  a  sympathetic  root  from  the  plexus  on  the 
facial  artery.  The  branches  of  distribution  are  given  to 
the  submaxillary  gland.  The  chorda  tympani  is  afterwards 
prolonged  to  the  inferior  lingualis  muscle  of  the  tongue 
[and  possibl}^  to  the  mucous  membrane  as  a  nerve  of  taste]. 

The  Hypoglossal  Nerve  (Fig.  182, 15)  (9th)'  [12th  S._] 
lias  been  seen  crossing  the  upper  part  of  the  anterior  tri- 
angle after  hooking  round  the  occipital  artery,  to  disappear 
beneath  the  posterior  border  of  the  mylo-hyoid.  It  is  now 
seen  to  lie  on  the  hyo-glossus  which  separates  it  from  the 
lingual  artery,  and  after  communicating  with  the  lingual 
nerve  it  passes  on  to  the  genio-hyo-glossus  muscle  and  the 
under  surface  of  the  tongue.  It  gives  branches  to  the  stylo- 
glossus, hyo-glossus,  genio-hyoid,  and  genio-hyo-glossus 
muscles,  and  also  to  the  intrinsic  muscles  of  the  tongue 
itself. 

The  Hyo-Glossus  [Fig.  182,  19]  is  a  square  muscle 
which  arises  from  the  body  of  the  hyoid  bone  close  to  the 
median  line,  from  the  upper  margin  of  the  whole  length  of 
its  great  cornu,  and  from  the  lesser  cornu.  It  is  inserted 
into  the  side  of  the  tongue,  where  its  fibres  decussate  with 
those  of  the  stylo-glossus.  It  is  sometimes  described  as  con- 
sisting of  three  separate  portions — basio-glossus,  kerato- 
glossus,  and  chondro-glossus. 

.     The  hyo-glossus  draws  the  sides  of  the  tongue  down- 
ward.    It  is  supplied  by  the  ninth  nerve  [12th  S.]. 

The  Stylo-Glossus  (Fig.  183,  9)  arises  from  near  the 
tip  of  the  styloid  process  and  from  the  stylo-maxillary  liga- 
ment, and  passing  across  the  internal  carotid  artery  and 
jugular  vein  reaches  the  side  of  the  tongue,  into  which  it 
is  inserted^  decussating  with  the  hyo-glossus  and  joining 
the  fibres  of  the  lingualis. 

'  Lingual  nerve  of  Harrison. 
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The  st3'lo-glossus  draws  the  tongue  upwards  and  back- 
wards, and  therefore  back  into  the  mouth  when  it  has  been 
protruded,  thus  assisting  the  anterior  fibres  of  the  genio- 
hj'^o-glossus.     It  is  supplied  by  the  ninth  nerve  [12th  S.]. 

The  Stylo-Pharyngeus  (Fig.  183,  ii)  arises  from  the 
root  of  the  styloid  process,  and  passes  downward  to  dis- 
appear between  the  up- 


Fig.  183. 


Styloid  Muscles  and  Mosclks 

Temporal  bone  of  the  left  side. 
2    The  nsfit  side  of  the  lower  jaw 
divided  at  its  symphysis  ;   the  loft 
side  haviugbeen  removed. 
3    Tongue. 
4.  Genio-liyoideus. 
5    Genio  hyo-glos.sus. 

6.  Hyo-glossus ;   its  basio-glossus   por- 

tion. 

7.  Its  kerato-glossus  portion. 

8.  Anterior  fibres  of  the  lingualis  issu- 

ing from  between  the  hyo-glossus 
and  genio-hyo-glossus. 


per  and  middle  con- 
strictors of  the  pha- 
rynx opposite  the  hyoid 
bone.  Its  insertion 
will  be  seen  in  the  dis- 
section of  the  pharynx.* 

The  hyo-glossus  is  to  be 
divided  near  the  hyoid  bone 
to  expose  the  lingual  ar- 
tery, the  branches  of  which 
are  to  be  cleaned.  The 
tongue  being  put  on  the 
stretch,  all  remains  of  mu- 
cous membrane  covering 
the  genio-hyoid  and  genio- 
hyo-glossus  muscles  are  to 
be  removed  and  the  mus- 
cles cleaned. 

The  Lingual  Ar- 
tery   (Fig.   184)    has 

OF  THE  ToNODE  (from  Wilson). 

9.  Stylo-glossus  with  part  of  the  stylo- 
maxillary  ligament. 

10.  Stylo-hyoideus. 

11.  Stylo-pharyngeus. 

12.  Os  hyoides. 

13.  Thyro-hyoid  membrane. 

14.  Thyroid  cartilage. 

15.  Thyro-hyoid  muscle  arising  from  the 

oblique  line  of  the  thyro-cartilage. 

16.  Cricoid  cartilage. 

17.  Crico-thyroid  membrane. 

18.  Trachea. 

19.  Commencement  of  the  oeosphagus. 


^  It  will  assist  the  student  in  remembering  the  origins  of  the  mus- 
cles from  the  styloid  process  if  he  notices  that  the  origins  are  in- 
versely as  the  insertions,  /.  e.,  that  the  muscle  which  arises  highest 
is  inserted  lowest  down.  Thus  the  order  of  the  origins  from  above 
downwards  is  stylo-pharyngeus,  stylo-liyoid,  and  stylo-glossus. 
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been  seen  for  a  short  distance  in  the  anterior  triangle,  viz., 
from  its  origin  from  the  external  carotid  until  crossed  by 
the  hyo-glossns.  It  is  now  seen  to  lie  against  the  origin  of 
the  middle  constrictor  of  the  pharynx  immediately  above 
the  h3-oid  bone  [in  the  triangle  formed  by  the  hypo-glossal 
nerve  and  the  two  bellies  of  the  digastric],  and  then  to 
pass  on  to  the  genio-hyo-glossus,  by  which  it  is  conducted 
to  the  tip  of  the  tongue. 

Fiff.  184, 


7 

LiNQCAL  Artery  and  Branches  (from  Hirschfeld  and  Leveille). 

1.  Stylo-glossus.  7,  7.  Hyo-glossus  (cut). 

2.  Kanine  artery.  8.  Sublingual  artery. 

3.  Dorsalis  linguae  artery.  9.  External  carotid  artery. 

4.  Genio-hyo-glossus  muscle.  11.  Lingual  artery. 

5.  Middle  constrictor.  13.  Hyoid  branch. 

6.  Genio-hyoid  muscle. 

Its  branches  are  four  in  number: — 

1.  The  Hyoid  (i ;^)  hranch  runs  along  the  upper  border 
of  the  hyoid  bone. 

2.  The  Dorsalis  linguae  (3)  ascends  beneath  the  hyo- 
glossus  to  the  dorsum  of  the  tongue. 

3.  The  Sublingual  (8),  generallj'  of  good  size,  comes  off 
at  the  anterior  margin  of  the  h^^o-glossus  and  is  directed  to 
the  chin  across  the  genio-hyo-glossus  muscle,  which  muscle 
it  supplies  together  with  tlie  sublingual  gland. 

4.  The  Eanine  (2)  is  the  termination  of  the  lingual  artery, 
and  after  leaving  the  genio-hyo-glossus  enters  the  under 
surface  of  the  tongue,  to  be  continued  in  its  substance  to 
the  tip,  where  it  anastomoses  with  the  vessel  of  the  oppo- 
site side. 
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[Surgery. — The  lingual  artery  lies  in  a  triangle  whose 
upper  horizontal  side  is  the  hypoglossal  nerve  and  the 
two  lower  oblique  sides  are  formed  by  the  white  shining 
middle  tendon  and  two  bellies  of  the  digastric.  It  runs 
just  above  the  hyoid  bone,  under  the  hyo-glossus  muscle. 
To  tie  it,  make  an  incision  of  2  to  2^  inches  just  above  and 
parallel  to  the  hyoid  bone.  After  going  through  the  skin 
and  superficial  fascia,  the  submaxillary  gland  will  be  seen. 
Lifting  this  up,  the  tendon  of  the  digastric  and  the  nerve 
(z.  e.,  the  triangle)  will  be  seen.  On  cautiously  dividing  the 
hyo-glossus  muscle  in  this  triangle  the  artery  will  be  found.] 

The  Lingual  vein  has  branches  corresponding  to  those 
of  the  artery,  and  passes  beneath  the  hyo-glossus  to  open 
into  the  internal  jugular  vein.  Not  unfrequently,  how- 
ever, a  large  vein  lies  superficially  to  the  hyo-glossus  in 
addition  to  a  smaller  vein  accompanying  the  artery. 

The  Genio-hyoid  muscle  (Fig.  184,  6)  arises  from  the 
lower  of  the  two  genial  (or  mental)  tubercles  close  to  the 
symphysis  menti,  and  passes  downwards  immediately  be- 
neath the  mylo-hyoid  and  close  to  the  median  line,  to  be 
inserted  into  the  body  of  the  hyoid  bone. 

The  Genio-hyo-glossus  muscle  (Fig.  184,  4)  arises 
from  the  upper  of  the  genial  tubercles,  and  is  triangular  or 
fan-shaped,  being  inserted  close  to  the  median  line  all  along 
the  under  surface  of  the  tongue,  and  to  the  body  of  the 
hyoid  bone  above  the  genio-hyoid. 

The  genio-h3-oid  and  genio-hyo-glossus  are  elevators  of 
the  hyoid  bone  or  depressors  of  the  jaw,  as  they  alternately 
take  their  fixed  point  above  or  below.  The  genio-hyo- 
glossus  has  an  important  action  on  the  tongue,  the  pos- 
terior and  middle  fibres  drawing  up  the  hyoid  bone  and 
thrusting  the  tongue  out  of  the  mouth,  and  the  anterior 
fibres  drawing  tlie  tongue  into  the  mouth  again,  being 
assisted  by  the  stylo-glossus. 

Both  the  genio-hyoid  and  the  genio-hyo-glossus  are 
supplied  by  the  ninth  nerve  [12th  S.]. 

The  Stylo-maxillary  Ligament  (Fig.  119,  6,  p.  383) 
will  be  seen  attached  to  the  angle  of  the  jaw,  which  is  turned 
up.  It  is  a  process  of  deep  cervical  fascia  attached  to  the 
apex  of  the  styloid  process  (where  it  gives  origin  to  fibres 
of  the  stylo-glossus),  and  inserted  into  the  inner  surface 
of  the  angle  of  the  jaw,  where  it  is  much  widened.  It 
intervenes  between  the  parotid  and  submaxillar}^  glands. 
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The  stylo -hyoid Ligament  is  a  narrowband  passing 
from  the  stj'loid  process  to  the  lesser  cornu  of  the  h3^oid 
bone,  where  it  gives  origin  to  fibres  of  the  middle  con- 
strictor.    It  is  frequently  ossified  to  a  considerable  extent. 

The  Inferior  Palatine  and  Tonsillitic  branches  of 
the  facial  arterij  can  be  seen  ascending,  the  former  between 
the  stjdo-glossus  and  stylo-pharyngeus  muscles,  and  the 
latter  either  with  it  or  between  the  stylo-glossus  and 
pterygoideus  internus,  to  the  outside  of  the  pharj^nx, 
where  they  lie  upon  the  superior  constrictor.  They  will 
be  more  fully  seen  in  the  dissection  of  the  pharynx. 

The  Glosso-pharyngeal  Nerve  (8th)  [9th  S.]  (Fig.  182, 
II,  p.  390)  is  seen  emerging  from  between  the  jugular  vein 
and  internal  carotid  artery,  and  winding  round  the  stylo- 
pharyngeus  muscle ;  if  the  stylo-glossus  be  now  divided, 
the  nerve  may  be  followed  beneath  that  muscle  to  the  base 
of  the  tongue,  where  it  supplies  the  papillae  circumvallatse. 
It  gives  branches  to  the  stylo-pharyngeus  and  to  the 
pharj-nx  in  this  part  of  its  course,  and  will  be  again  seen 
in  another  dissection. 

The  Thorax. 

The  arms  having  been  previously  removed,  the  dissectors  of  the 
thorax  should  detach  the  remains  of  the  pectoral,  serrati,  and  ab- 
dominal muscles  from  the  outer  surfaces  of  the  ribs  and  their  carti- 
lages, and  dissect  the  external  intercostal  muscles. 

The  External  Intercostal  Muscles  (Fig-  43,  4,  p. 
129),  eleven  in  number,  are  placed  between  the  ribs,  being 
attached  to  the  lower  and  npper  borders  of  the  adjacent 
bones,  the  fibres  running  obliquely  downwards  and  forwards 
[like  the  fibres  of  the  external  oblique.]  The  external  inter- 
costals  extend  from  the  tubercles  of  the  ribs  to  the  line  of 
junction  with  their  cartilages,  beyond  which  point  a  thin 
fascia  is  prolonged  to  the  sternum.  Between  the  floating 
ribs  the  fibres  cease  at  the  extremities  of  the  bones. 

The  Internal  Intercostal  Muscles  (Fig-  43,  5)  take 
a  direction  opposite  to  that  of  the  external  muscles  [and 
parallel  to  the  fibres  of  the  internal  oblique]  and  can  now 
be  seen  partially  near  the  sternum,  where  the  external 
muscles  are  wanting,  but  are  fully  seen  subsequently  from 
within  the  thorax.  [They  are  both  muscles  of  inspiration 
only  (Duchenne).] 
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The  knife  is  to  be  carried  through  the  cartilages  of  all  the  true 
ribs  as  near  the  bones  as  possible,  and  then  along  the  intercostal 
space  between  the  5th  and  6th  ribs  to  the  lower  part  of  the  sternum. 
The  sternum  being  sawn  across  at  this  point  can  then  be  turned  up, 
the  pleurae  being  divided  near  the  median  line  so  as  to  preserve  the 
anterior  mediastinum,  the  internal  mammary  vessels  being  necessarily 
cut  across  with  the  bone. 

The  Triangularis  Sterni  Muscle  (Fig.  185,  3)  lies  at 
the  back  of  the  sternum,  but  is  ordinarily  damaged  by  the 
incision  made  for  injecting  the  subject,  and  the  muscle  is 
therefore  best  seen  on  a  fresh  sternum  from  a  post-mortem 
examination.  It  arises  from  the  inner  surface  of  the  ensi- 
form  cartilage  and  lower  part  of  the  sternum,  and  from 
the  cartilages  of  the  last  three  or  four  true  ribs  ;  and  is 
inserted  into  the  cartilages  of  the  2d,  3d,  4th,  and  5th  ribs. 
The  triangularis  sterni  acts  as  a  muscle  of  expiration 
bj^  depressing  the  ribs,  and  is  supplied  by  the  intercostal 
nerves. 

The  sternum,  which  is  still  attached  by  the  muscles  of  the  front 
of  the  neck,  is  to  be  divided  in  the  centre,  and  the  two  halves  are  to 
be  turned  aside  so  as  to  preserve  the  internal  mammary  arteries  for 
after  examination. 

On  opening  the  thorax  as  directed  the  lungs  will  be 
exposed  by  the  necessary  division  of  the  pleurae,  and  will 
be  seen  to  occupy  the  sides  of  the  chest,  having  probably, 
unless  attached  by  old  adhesions,  fallen  back  so  as  to  leave 
the  pericardium  exposed.  The  great  vessels  of  the  heart 
will  be  seen  emerging  from  the  upper  part  of  the  peri- 
cardium, and  if  the  lungs  are  fully  collapsed  the  roots  of 
the  lungs  will  be  visible  on  each  side.  The  pericardium 
will  in  all  probability  have  been  opened  at  the  upper  part 
to  allow  of  the  injection  of  the  body,  in  which  case  a  porMon 
of  the  heart  may  be  seen  within  it,  and  it  may  be  advanta- 
geously closed  with  a  stitch. 

The  Pleurae  (Fig.  185)  are  two  shut  sacs  of  serous 
membrane  lining  the  thorax  and  covering  the  lung,  but 
have  been  opened  in  removing  the  sternum.  One  of  the 
lungs  is  to  be  drawn  forward,  when  its  pleura  can  be  readily 
traced  over  the  inner  surface  of  the  sternum  and  ribs 
(costal  or  parietal  layer)  on  to  the  back  of  the  lung ;  thence 
over  the  lung  (pulmonary  [or  visceral]  layer)  to  the  front 
of  the  root  of  the  lung,  by  which  it  is  directed  to  the  peri- 
cardium and  carried  forward  to  the  sternum  a  little  to 
one  side  of  the  median  line.     Frequently  it  will  be  im- 
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possible  to  trace  the  pleura  iii  this  manner,  owing  to  the 
adhesions  which  have  formed  between  the  pleura  costalis 
and  pleura  pulmonalis  as  the  result  of  inflammation,  Wheu 
the  lung  is  drawn  forward,  below  its  root  will  be  found  a 
fold  of  pleura  connecting  the  lower  lobe  with  the  side  of 
the  pericardium,  which  is  called  the  ligamentum  latum 
pulmonis.  The  pleura  will  be  seen  to  be  reflected  on  the 
upper  surface  of  the  diaphragm  below,  and  to  be  prolonged 
in  a  conical  form  above  the  first  rib,  where  it  may  be  felt 
in  relation  with  the  subclavian  artery.  The  diaphragm 
rises  higher  on  the  right  side  than  on  the  left,  owing  to  the 
presence  of  the  liver,  and  the  heart  has  a  direction  to  tlie 
left ;  hence  the  right  bag  of  the  pleura  is  the  wider,  whilst 
the  left  is  the  longer  of  the  two,  and  the  lungs  correspond 
in  shape. 

The  Mediastina  (Fig.  185)  are  the  spaces  between  the 
pleurae,  and  are  three  in  number,  anterior,  middle,  and 
posterior. 

The  Anterior  Mediastinum  which  is  now  exposed  is  the 
small  space  bounded  by  the  sternum^  in  front,  the  pericar- 
.  dium  behind,  and  the  pleurte  at  the  sides,  and  is  placed  a 
little  to  the  left  of  the  median  line.  It  contains  (1)  the 
triangularis  sterni  muscle,  (2)  the  origins  of  the  sterno- 
hj'oid  and  -thyroid  muscles,  (3)  the  remains  of  the  thjanus 
gland  (a  ductless  gland  largely  developed  in  the  foetus)  ; 
(4)  the  Ze/f  internal  mammary  vessels  ;  some  cellular  tissue 
and  a  few  lymphatics. 

The  Middle  Mediastinum  is  the  space  between  the  two 
lungs,  and  contains  therefore  (1)  the  heart  and  large  ves- 
sels, (2)  the  pericardium,  (3)  the  roots  of  the  lungs,  and 
(4)  the  phrenic  nerves. 

The  Posterior  Mediastinum  is  behind  the  pericardium, 
and  will  be  afterwards  dissected.  It  contains  (1)  the  tho- 
racic aorta,  (2)  the  trachea,  (3)  the  oesophagus  with  the  two 
pneumogastric  nerves,  (4)  the  vena  azygos  major,  (5)  the 
thoracic  duct,  (6)  the  greater  splanchnic  nerves  at  the  lower 
part  of  the  space,  with  some  cellular  tissue  and  lymphatics. 

To  examine  the  middle  mediastinum  the  ribs  should  be  divided 
about  three  inches  from  their  cartilages  and  the  pieces  turned  back 
to  give  more  room,  but  care  should  be  taken  to  divide  the  first  and 
second  ribs  in  front  of  the  attachments  of  the  scaleni  muscles.  The 
lungs  are  to  be  drawn  away  ft'om  the  heart,  and  the  layer  of  pleura 
reflected  on  the  pericardium  is  then  to  be  carefully  removed  (the 
34 
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phrenic  nerves  lying  between  the  two  being  preserved),  and  the  roots 
of  the  lungs  cleaned  without  injuring  the  pericardium. 

The  Pericardium  (Fig.  185)  is  a  fibro-serous  membrane 
inclosing  the  heart,  and  is  of  a  conical  shape,  the  base  being 
at  the  diaphragm  and  the  apex  lost  on  the  great  vessels. 
The  fibrons  layer  is  pierced  by  and  gives  an  investment  to 

Fig.  185. 


Diagram  of  a  Tkansvekse  Section  of  the 
by  J.  T. 

1.  Anterior  mediastinum. 

2.  Internal  mammary  vessels. 

3.  Triangularis  sterni  muscle. 

4.  Riglit  phrenic  nerve  between  pleura 

and  pericardium. 
3.  Left   phrenic  nerve  between   pleura 
and  pericardium. 

6.  Thoracic  duct  in  posterior  mediasti- 

num. 

7.  (Esophagus  with  left   vagus  in  front 

and  right  vagus  behind. 


Thorax  (altered  from  Wilson  and  Carter, 

Gray). 

S.  Vena  azygos  major. 

9.  Thoracic  aorta  giving  otf  intercostal 

arteries. 
10.  Gangliatedcord  of  sympathetic. 
R.V.    Eight  ventricle. 
K.A.    Eight  auricle   of  heart  in  middle 

mediastinum. 
P.  A.  Pulmonary  artery. 
A.  Aorta. 

C.  Vena  cava  superior. 
V.  Dorsal  vertebra. 


all  the  vessels  connected  with  the  heart,  except  the  inferior 
vena  cava,  which  pierces  the  central  tendon  of  the  dia- 
phragm within  the  line  at  which  the  fibres  of  the  pericar- 
dium are  incorporated  with  those  of  the  diaphragm.  The 
serous  lining  consists  of  a  parietal  and  a  visceral  layer,  the 
former  being  inseparably  united  with  the  fibrous  layer,  and 
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the  latter  covering  the  heart  and  being  reflected  on  all  the 
vessels  for  a  short  distance,  but  binding  the  aorta  and  the 
pulmonar}'  arter_y  together  in  a  single  tube  of  membrane. 

The  Phrenic  Nerves  (Fig.  161,  ii,  p.  351,  and  Fig. 
185,  4  and  5)  will  be  seen  in  the  whole  of  their  course  and 
should  be  carefully  preserved.  Arising  from  the  4th  and 
5th  [generally  from  the  3d  and  4th]  cervical  nerves  the}'  lie 
on  the  scaleni  antici  muscles  in  the  neck,  and  then  to  the 
inner  sides  of  those  muscles  upon  the  subclavian  arteries. 
The  two  nerves  enter  the  thorax  on  each  side,  and  passing 
between  the  subclavian  vein  and  artery,  cross  the  internal 
mammary  arteries  from  without  inwards.  The  left  phrenic 
nerve  is  then  superficial  to  the  left  pneumogastric  nerve 
and  crosses  the  arch  of  the  aorta  internally  to  it;  and  both 
nerves  pass  in  front  of  the  roots  of  the  lungs  and  between 
the  pleurse  and  pericardium  to  the  diaphragm,  which  they 
pierce  and  suppl3\  Accompanying  each  nerve  maj^  occa- 
sionally be  seen  the  small  comes  ne7-vi  phrenici  artery  from 
the  internal  mammary. 

The  pericardium  is  to  be  dissected  from  the  roots  of  the  lungs  and 
entirely  removed  from  the  great  vessels,  except  a  small  piece  which 
should  be  left  to  mark  the  point  at  which  it  was  attached  to  the  aorta. 

The  Roots  of  the  Lungs  (Figs.  186,  and  193,  p.  413) 
are  each  formed  by  a  pulmonary  artery,  two  pulmonary 
veins,  and  a  bronchus,  bound  together  by  cellular  tissue; 
together  with  the  small  bronchial  vessels,  the  pulmonary 
plexus  of  the  pneumogastric  nerve,  and  some  lymphatics. 
The  order  of  the  vessels  from  before  backwards  on  both 
sides  of  the  bodj^  is  the  same,  viz.,  veins,  artery,  and  bron- 
chus; from  above  downwards  on  the  right  side  the  order 
is  the  reverse,  viz.,  bronchus,  artery-,  veins,  but  on  the  left 
side  it  is  arterj-,  bronchus,  veins.  The  reason  of  this  dif- 
ference is  that  the  left  bronchus  passes  beneath  the  arch  of 
the  aorta,  and  therefore  becomes  lower  than  the  pulmonary 
artery  on  that  side.  The  right  pulmonary  vessels  pass 
beneath  the  arch  of  the  aorta.^ 

The  Lungs  (Fig.  186)  will  vary  very  much  in  condition 
in  difierent  bodies.  If  perfect!}'  healthy,  their  surfaces  will 
be  smooth  and  they  will  be  somewhat  contracted,  but  crepi- 

'  It  may  be  noticed  that  the  order  of  structures  from  before  back- 
wards in  the  root  of  the  lung  corresponds  to  the  arrangement  in  the 
hilum  of  the  kidney,  viz.,  vein,  artery,  ureter.     [See  note,  p.  230.] 
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tant  throughout.  Every  variety  of  disease  may  be  found, 
the  most  common  being  tubercle  and  abscess  in  the  upper 
lobes  with  adhesion  to  the  wall  of  the  thorax,  or  pneumonic 
condensation  through  more  or  less  of  the  organ.   The  lungs 


Fi^.  186. 


The  Hrart  and  L 

1.  Right  ventricle. 

2.  Left  ventricle. 

3.  Right  auricle. 

4.  Left  auricle. 

5.  Pulmonary  artery. 

6.  Right  pulmonary  artery. 

7.  Left  pulmonary  artery. 

S.  Remains  of  the  ductu.s  arterio.sns. 
9.  Arch  of  the  aorta. 

10.  Superior  vena  cava. 

11.  Arteria  innominata,  and  in  front  of 

it  the  right  vena  innominata. 

12.  Right  subclavian  vein,  and,  behind 

it,  its  corresponding  artery. 


UNOS  (from  Wilson). 

13.  Right   common    carotid    artery   and 

jugular  vein. 

14.  Left  vena  innominata  [or  transverse 

vein]. 

15.  Left  carotid  artery  and  vein. 

IC.  Left  subclavian  vein  and  artery. 

17.  Trachea. 

18.  Right  bronchus. 

19.  Left  bronchus. 

20.  20.  Pulmonary  veins. 

21.  Superior  lobe  of  the  right  lung. 

22.  Middle  lobe. 

23.  Inferior  lobe. 

24.  Superior  lobe  of  the  left  lung. 

25.  Inferior  lobe. 


of  subjects  dying  in  large  cities  not  unfrequently  present 
black  pigment  in  the  lung  tissue  and  the  lymphatic  glands. 
Each  lung  has  a  thin  anterior  margin  and  a  thicker  pos- 
terior one,  which  lies  against  the  spinal  column  and  is 
longer  than  the  anterior  border.     The  anterior  margin  of 
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the  left  lung  is  notched  so  as  to  leave  the  apex  of  the  heart 
uncovered.  The  outer  surface  of  the  lung  is  convex  and 
the  inner  concave;  about  the  middle  of  this  latter  surface 
and  near  the  posterior  border  is  a  slit,  the  hilum,  at  which 
the  root  of  the  lung  enters,  whilst  in  front  of  it  is  a  hollow 
corresponding  to  the  heart  and  larger  in  the  left  lung  than 
the  right.  The  base  of  the  lung  is  moulded  to  the  dia- 
phragm and  is  therefore  lower  behind  than  in  front;  whilst 
the  apex  is  rounded  and  reaches  into  the  neck  above  the 
first  rib  extending  to  a  point  an  inch  and  a  half  above  the 
clavicle.  The  right  lung  is  the  larger  (owing  to  the  direction 
of  the  heart  to  the  left),  but  is  shorter  than  the  left,  owing 
to  the  position  of  the  liver.     The  left  lung  is  divided  into 

Fig.  187. 


Upper  or  Thoracic  Surface  of  the  DiaphrajM  (from  Wilson). 


_1,  1.  The  lateral  segments  of  the  thoracic 
portion ;  arising  from  2,  2,  the  car- 
tilages of  the  ribs ;  and  inserted 
into  3,  the  central  tendon.  Tlie 
right  segment  is  seen  to  he  higher 
than  the  left. 

4.  The  fascicvilus  -whicli  arises  from  the 

ensiform  cartilage. 

5,  5.  Lateral  leaflets  of  the  central  ten- 

don. 


6.  Opening  for  the  inferior  vena  cava. 

7.  The  oesophagus. 

8.  The  thoracic  aorta. 

9.  The  abdominal  aorta. 

10.  The  tendon  of  the  right  cms  of  the 

diaphragm  ;  that  of  the  left  is  .seen 
immediately  above  on  the  lumbar 
vertebra;. 

11,  11.  The  psoas  muscles. 


two  lobes  (upper  and  lower)  by  a  fissure  running  obliquely 
across  the  external  surface  fi'om  near  the  apex  to  the  an- 
terior border,  but  the  right  has  three  lobes,  owing  to  the 
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existence  of  a  second  fissure  running  horizontally  forward 
from  the  middle  of  the  first  fissure  to  the  anterior  margin 
of  the  lung. 

The  upper  or  thoracic  surface  of  tlie  Diaphragm  (Fig. 
181)  is  convex,  the  muscle  being  in  the  position  of  expira- 
tion. The  right  side  rises  higher  into  the  thorax  than  the 
left,  reaching  to  the  fourth  rib  in  the  former  and  to  the  fifth 
rib  in  the  latter  case.  The  cordiform  tendon,  to  which  the 
pericardium  is  attached,  will  be  seen  in  the  centre,  and  the 
muscular  fibres  arching  around  it,  leaving  a  shallow  space 
in  front  between  them  and  the  ribs  which  is  occupied  by 
the  edges  of  the  lungs  when  full}^  expanded,  and  a  much 
deeper  and  wider  space  behind  in  which  the  posterior  parts 
of  the  lung  are  found.  The  vena  cava  inferior  will  be  seen 
piercing  the  tendon  to  enter  the  right  auricle ;  the  other 
structures  which  perforate  the  diaphragm  will  be  found  in 
the  posterior  mediastinum. 

Ficr.  188. 


Diagram  of  the  Relations  of  the  Heart  and  Great  Vessels  to  the  Wall  of  the 
Thorax.  The  collapsed  lungs  are  drawn  aside  sliglitly,  to  expose  the  parts  more 
clearly.     (Drawn  by  J.  T.  Gray.) 

A.  The  space  over  which  mitral  murmurs  are  heard. 

B.  The  space  over  which  aortic  miirmurs  are  heard. 

The  Heart  (Fig.  188)  is  placed  obliquely  between  the 
lungs,  the  base  being  to  the  right  and  the  apex  to  tiie  left 
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side;  and  resting  on  the  diaphragm  which  is  now  convex 
(the  position  of  expiration)  it  is  nearlj^  horizontal.  The 
base  corresponds  to  the  interval  between  the  6th  and  9tli 
dorsal  vertebrre,  and  the  apex  beats  between  the  5th  and 
Gth  ribs,  the  larger  portion  of  the  organ  being  to  the  left 
of  the  median  line.  For  purposes  of  auscultation  tlie  usual 
directions  given  are,  the  upper  border  of  the  third  costal 
cartilage  for  the  base  of  the  heart,  and  a  spot  two  inches 
below  the  nipple  and  one  to  the  sternal  side  for  the  apex. 
[This  last  can  generally  be  felt.] 

The  anterior  surface  of  the  heart  is  convex  and  is 
formed  almost  entirel_y  by  the  right  ventricle  and  auricular 
appendage,  but  the  irregular  border  of  the  left  auricular 
appendage  appears  to  the  left  of  the  pulmonary  artery. 
The  posterior  surface  of  the  heart  is  flattened,  and  is 
formed  by  part  of  the  right  auricle  and  the  left  auricle  and 
ventricle,  which  last  forms  the  apex  of  the  heart.  Each 
surface  of  the  heart  is  grooved  verticalh^  and  horizontally, 
marking  the  divisions  between  the  auricles  and  ventricles. 
The  anterior  ventricular  groove  is  near  the  left  border  of 
the  heart,  whilst  the  posterior  ventricular  groove  is  to  the 
right,  and  they  thus  indicate  the  oblique  position  of  the 
septum.    In  these  grooves  will  be  seen  the  coronary  vessels. 

The  Coronary  Arteries  (Fig.  186)  (right  and  left)  are 
the  first  branches  of  the  aorta  and  supply  the  substance  of 
the  heart. 

The  left  coronary  artery  runs  from  right  to  left  in  the 
auriculo-ventricular  groove,  and  gives  a  large  branch  to 
the  front  of  the  heart,  which  appears  to  the  left  of  the 
pulmonary  artery  and  runs  down  the  anterior  ventricular 
groove  to  the  apex. 

The  inght  coronary  artery  runs  from  left  to  right  in  the 
auriculo-ventricular  groove,  and  gives  a  large  branch  to 
the  back  of  the  heart,  Avhich  runs  along  the  septum  to  the 
apex.  Both  the  vertical  and  horizontal  branches  of  the 
two  arteries  anastomose,  and  suj^plj^  branches  freely  to 
the  substance  of  the  heart. 

The  Coronary  Veins  do  not  correspond  precisel.y  to 
the  arteries.  The  anterior  coronary  vein  runs  up  the  an- 
terior ventricular  groove  with  the  artery,  but  leaves  it  to 
pass  along  the  horizontal  groove  at  the  back  of  the  heart 
to  the  right  auricle.  It  receives  the  -posterior  coronary  vein 
from  the  posterior  ventricular  groove,  and  is  then  called 
the  coronoiy  sinus,  which  opens  into  the  right  auricle. 
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The  fiiiperficial  cai'diac  plexus  of  the  sympathetic  is 
situated  immediately  below  the  arch  of  the  aorta,  and  gives 
branches  to  the  front  and  back  of  the  heart,  which  are  sel- 
dom seen.     To  it  may  be  traced  the  left  superficial  cardiac 


Fig.  189. 


Right  Side  of  the  Heart 

1.  Cavity  of  right  auricle. 

2.  Appendix  auricula; ;  in  its  cavity  are 

seen  the  musculi  pectinati. 

3.  Superior  vena  cava,  opening  into  the 

upper  part  of  the  right  auricle. 

4.  Inferior  vena  cava. 

5.  Fossa  ovalis;  the  prominent  ridge  sur- 

rounding it  is  the  auDulus  ovalis. 
C.  Eustachian  valve. 

7.  Opening  of  the  coronary  sinus. 

8.  Coronary  valve. 

9.  Entrance  of  ihe  auriculo-ventiicular 

opening.  Between  the  fignres  1  and 
2,  two  or  three  foramina  Thebesii 
are  seen. 

a.   Right  ventricle. 

h.  Cavity  of  right  ventricle. 

c.  Conus  arteriosus  or  infiindibulum. 

d.  Pulmonary  artery. 

e,f.  Tricuspid  valve;  e  is  placed  on  the 
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left  curtain,  /on  the  anterior  cur- 
tain. 
g.  One  of  the  musculi  papillares,  to  the 

apex  of  which  the  anterior  and  right 

curtains  are  connected  by  chordaj 

teudiuea;. 
h.  Columnse  carneje. 
i.   Two  musculi  papillares  of  the  right 

curtain. 
k.  Attachment  by  chord*   fendinea;  of 

the  left  limb  of  the  anterior  curtain. 
I,  I.  Chorda;  tendinese. 
m.  Semilunar  valves  of  the  pulmonary 

artery. 
n.  Apex  of  left  appendix  auriculaj. 
o.   Left  ventricle, 
p.  Ascending  aorta. 
q.  Its  transverse  portion,  with  the  three 

•arterial  trunks  which  arise  from  the 

arch. 
r.  Descending  aorta. 


nerve  of  the  sympathetic,  a  cardiac  branch  from  the  left 
pneumogastric,  and  branches  from  the  deep  cardiac  plexus. 
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The  Great  Vessels  of  the  Heart  (Fig.  ISG,  p.  400) 
have  the  following  positions.  The  vena  cava  superior  is 
to  the  right,  and  the  pulmonary  artery  to  the  left,  whilst 
between  them  the  arch  of  the  aorta  is  seen.  The  inferior 
vena  cava  can  be  seen  piercing  the  diaphragm  at  the  back 
of  the  heart,  hy  drawing  the  organ  upw^ards. 

The  Cavities  of  the  heart  are  to  he  opened  in  situ  and 
in  the  order  in  which  the  blood  enters  them. 

The  right  auricle  is  to  be  opened  by  one  incision  from  the  superior 
to  the  inferior  vena  cava,  and  another  into  the  auricular  appendage. 

Right  Auricle  (Fig.  189,  i). — The  main  cavity  of  the 
auricle  is  smooth  internall}^,  but  in  the  appendix  are  the 
viusculi  pectinati^  or  muscular  bands  "resemljling  a  comb." 
The  endocardium  or  lining  membrane  of  the  heart  is  seen 
to  be  continuous  with  the  lining  membrane  of  the  veins, 
and  will  be  traced  subsequently  into  the  arteries. 

The  large  openings  into  the  right  auricle  are  (1)  the 
superior  vena  cava  (3),  which  enters  at  the  upper  and 
anterior  part ;  (2)  the  inferior  vena,  cava  (4)  which  enters 
at  the  lower  and  back  part ;  and  (3)  the  coronary  sinus 
(7),  which  enters  close  above  (4)  the  auricula-ventricular 
opening  (9). 

The  foramina  Thebesii  are  numerous  small  openings 
which  are  found  in  the  wall  of  the  auricle,  and  return  blood 
from  the  muscular  tissue  of  the  heart. 

The  tubercle  of  Loiver  is  a  projection  which  is  occasion- 
ally found  in  the  wall  of  the  auricle,  between  the  superior 
and  inferior  vense  cavae. 

The  coronary  valve  (8)  is  a  thin  fold  at  the  orifice  of 
the  coronary  sinus,  which  serves  to  prevent  regurgitation 
into  it. 

The  Eustachian  valve  (6)  is  a  fold  placed  to  the  left  of 
the  vena  cava  inferior  and  immediately  above  the  opening 
of  the  coronary  sinus,  which  served  in  the  foetus  to  direct 
the  current  of  blood  from  the  inferior  vena  cava  through 
the  foramen  ovale. 

The ybssa  ovalis  and  annulus  ovalis  (5)  are  remains  of 
foetal  structure,  found  on  the  inner  wall  of  the  right  auricle 
in  the  position  of  the  foramen  ovale  or  communication 
between  the  two  auricles  in  the  foetus. 

The  annulus  ovalis  is  a  muscular  ring  which  is  generally 
well  marked,  and  which  surrounds  the  shallow /bssa  ovalis, 
formed  by  a  thin  membrane  thrown  across  the  foramen 
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ovale.  This  membrane  is  produced  from  the  anterior  and 
posterior  margins  of  the  foramen  immediately  after  birth, 
and  the  two  portions  gradually  obliterate  the  opening  by 
overlapping  one  another ;  not  unfrequently,  however,  a 
small  oblique  opening  will  be  found  at  their  point  of  junc- 
tion, through  which  a  probe  can  be  introduced.. 

To  open  the  right  ventricle,  its  flaccid  wall  should  be  grasped  with 
the  left  hand  and  the  scalpel  made  to  transfix  it  about  half  way 
down,  and  well  to  the  right  side  of  the  septum,  the  knife  being  then 
carried  towards  the  apex,  the  cavity  of  the  ventricle  will  be  opened. 
The  left  forefinger  is  to  be  passed  up  into  the  pulmonary  artery,  and 
will  serve  to  guide  the  incision,  which  is  to  be  prolonged  into  that 
A^essel  if  possible  between  two  of  the  semilunar  valves.  All  clots 
being  removed,  the  whole  of  the  ventricle  will  be  displayed. 

The  Right  Ventricle  (Fig-  189,  a)  consists  of  a  main 
cavity,  the  walls  of  which  are  irregular,  owing  to  the  pro- 
jections of  the  muscular  substance  of  the  heart ;  and  of  a 
smooth  funnel-shaped  portion  {wfundihuluni  or  conut^  ar- 
teriosus) leading  upwards  and  to  the  left  into  the  pulmo- 
nary arter3^  The  projections  on  the  wall  of  the  ventricle 
are  the  coliimnse  carnese  (Ji,)  (fleshy  columns)  of  which 
three  varieties  are  described:  one  in  which  the  column 
merely  stands  out  in  relief,  being  attached  to  the  wall  of 
the  ventricle  in  its  whole  length  ;  a  second  in  which  the 
column  is  attached  at  both  ends  but  is  free  in  the  middle, 
so  that  a  probe  ma}-  be  passed  between  it  and  the  wall ; 
and  a  third  variety  called  the  musculi  papillares  (g). 
These  last  project  into  the  cavity  of  the  ventricle  and  give 
attachment  by  their  extremities  to  the  chordae  tendinese^  or 
fibrous  cords  attached  to  the  flaps  of  the  auriculo-ventricu- 
lar  valve. 

The  right  auriculo-ventricular  valve  (e)  consists  of  three 
portions,  and  is  hence  called  tricuspid.  The  flaps  are 
formed  b}^  a  reduplication  of  the  endocardium  or  lining 
membrane  of  the  heart,  between  the  layers  of  which  are 
some  tendinous  and  muscular  fibres,  the  former  being  con- 
tinuous with  the  chordae  tendineae.  The  entire  valve  is 
attached  above  to  a  fibrous  ring  (zona  tendinosa),  which 
bounds  the  auriculo-ventricular  opening,  and  is  divided 
below  into  three  portions,  anterior,  posterior,  and  internal.^ 

'  The  tricuspid  valve  is  very  irregular  in  its  divisions,  sometimes 
consisting  of  only  two  flaps  like  the  mitral  valve,  and  at  others  being 
divided  into  four  or  even  six  small  portions. 
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The  anterior  division  of  the  valve  is  the  largest  and  is 
in  contact  with  the  anterior  wall,  whilst  the  posterior  flap 
lies  against  the  posterior  wall,  which  is  formed  by  the  pos- 
terior part  of  the  septum  ventriculorum.  The  internal  or 
left  flap,  which  is  the  smallest  of  the  three,  sluits  oflT  the 
infundibnlum  from  the  general  cavity  of  the  ventricle. 

The  auricular  surface  of  the  tricuspid  valve  is  extremely 
smooth,  for  the  purpose  of  facilitating  the  flow  of  blood 
into  the  ventricles ;  whilst  the  surface  which  corresponds 
to  the  walls  of  the  ventricle  is  remarkably  rough,  from  the 
prominences  formed  by  the  chorda?  tendinese  (Power). 

The  tricuspid  valve  acts  during  contraction  of  the  ven- 
tricle (systole)  and  prevents  the  regurgitation  of  blood 
into  the  auricle  ;  though  even  in  health  there  is  said  to  be 
a  slight  reflux,  which  has  been  termed  the  "  safety-valve 
action"  (King). 

Tlie  internal  division  of  the  tricuspid  valve  serves  to 
prevent  the  blood  from  flowing  into  the  pulmonary  artery 
until  the  ventricle  is  fully  distended  and  able  to  contract 
forcibly  on  its  contents. 

The  2)ulmonary  artery  is  attached  to  a  fibrous  ring  which 
intervenes  between  it  and  the  muscular  substance  of  the 
heart,  but  the  lining  membrane  of  the  artery  is  continuous 
with  that  of  the  ventricle. 

The  semilunar  valves  (m)  of  the  pulmonary  artery,  two 
anterior  and  one  posterior,  are  three  reduplications  of  the 
lining  membrane,  strengthened  by  fibrous  tissue  which  is 
collected  principall}'^  at  the  attached  border  of  each  valve, 
the  thin  portion  near  the  free  border  being  called  the 
lunula.  The  attached  border  is  convex  and  is  fixed  to  tlie 
wall  of  the  artery  ;  the  free  border  is  subdivided  into  two 
slightly  concave  portions  by  a  little  fibrous  body  called 
the  corpus  Arantii. 

The  semilunar  valves  act  during  dilatation  of  the  ventricle 
(diastole),  and  prevent  the  regurgitation  of  the  blood  from 
the  pulmonary  artery. 

The  blood  (which  is  venous  or  dark-colored)  is  carried 
by  the  pulmonary  artery  to  its  bifurcation,  and  then  by 
the  right  and  left  pulmonary  arteries  to  the  lungs,  where  it 
is  aerated  ;  and  is  brought  back  to  the  heart  by  the  four 
pulmonary  veins  as  arterial  or  red  blood.  The  pulmonary 
veins  open  into  the  left  auricle. 

The  left  auricle  is  to  be  opened  by  one  incision  on  its  posterior 
aspect  placed  vertically  midway  between  the  pulmonary  veins,  and 
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another  into  the  auricular  appendage.     The  heart  must  be  drawn 
well  over  to  the  right  side  to  expose  the  cavity  properly. 

The  Left  Auricle  (Fig.  190,  i)  closely  resembles  the 
right  auricle,  but  is  altogether  on  a  smaller  scale,  and  its 
border  is  thinner  and  more  "crenate"  than  on  the  opposite 
side.  The  openings  are  those  of  the  four  pulmonary  veins, 
two  on  each  side,  and  the  left  auriculo-ventricular  opening. 

Fig.  190. 


Left  Side  of  the  Heart  laid 

1.  Cavity  of  the  left  auricle. 

2.  Cavity  of  the  appendix  auriculaa,  near 

the  apex  of  which  are  seen  musculi 
pectinati. 

3.  Opening  of  the  two  right  pulmonary 

veins. 

4.  The  sinus,  into  which  the  left  pulmo- 

nary veins  sometimes  open. 
.'>.  Left  pulmonary  veins. 

6.  Auriculo-ventricular  opening. 

7.  Coronary  vein,  lying  in  the  auriculo- 

ventricular  groove. 

8.  Left  ventricle. 

9.  9.  Cavity  of  the  left  ventricle  ;   the 
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figures  rest  on  the  septum   veutri- 
culorum. 
a.  Mitral  valve ;  its  flaps  are  connected 
by  chordae  ten'&inese  to  6,  fi,  Musculi 
papillares. 

c.  c.    Fixed   columnfe    carnese,   forming 

part  of  the  internal  surface  of  the 
ventricle. 

d.  Arch  of  the  aorta. 

e.  Pulmonary  artery. 

/.  Obliterated  ductus  arteriosus. 

g.  Left  pulmonary  artery. 

h.  Right  ventricle. 

i.  Apex  of  the  appendix  of  right  auricle. 


The  musculi  pectinati  of  the  auricular  appendix  are  like 
those  of  the  right  side  but  smaller,  and  on  the  septum  of 
the  auricles  will  be  seen  the  annulus  ovalis  and  fossa  ovalis 
corresponding  to  those  on  the  right  side,  but  the  ring  of 
muscular  fibre  is  not  so  well  developed. 
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To  open  the  left  ventricle,  the  left  forefinger  should  be  introduced 
through  the  auriculo-ventricular  opening,  and  the  knife  thrust  through 
the  wall  of  the  ventricle  near  the  apex  to  meet  it.  The  knife  is  then 
guided  upwards  between  the  flaps  of  the  mitral  valve,  and  an  incision 
made  through  the  front  of  the  ventricle  into  the  auriculo-ventricular 
opening.  The  finger  is  next  to  be  passed  from  below  into  the  aorta, 
followed  by  the  knife,  which  is  to  be  carried  through  the  front  wall 
of  the  ventricle  close  to  the  septum,  thus  isolating  the  right  flap  of 
the  mitral  valve.  The  incision  is  to  be  prolonged  into  the  aorta  be- 
tween two  of  the  semilunar  valves,  and  it  will  be  found  to  be  necessary 
to  divide  the  pulmonary  artery  which  lies  in  front  of  the  aorta,  but 
care  should  be  taken  to  do  so  above  the  pulmonary  semilunar  valves. 

The  Left  Ventricle  (Fig.  190,  8)  resembles  the  right, 
but  its  wall  is  tliicker  and  its  cavity  reaches  to  the  apex  of 
the  heart.  Tlie  columnae  carnese^  musculi  papillares^  and 
chordae  tendineas  resemble  those  of  the  right  side,  but  are 
more  fullj^  developed. 

The  left  auriculo-ventricular  valve  consists  of  two  por- 
tions and  is  hence  called  bicuspid^  or  (from  tlie  resemblance 
to  a  mitre)  mitral.  The  flaps  of  the  valve  are  composed 
of  the  lining  membrane  of  the  heart,  strengthened  by  ten- 
dinous fibres  derived  from  tlie  chordge  tendinese  like  tliose 
on  the  right  side,  and  are  attached  to  the  fibrous  ring 
bounding  the  auriculo-ventricular  opening.  The  right  flap 
of  the  valve  is  anterior  to  the  left  flap,  and  is  placed 
between  the  cavity  of  the  ventricle  and  the  orifice  of  tlie 
aorta,  against  which  it  lies  during  diastole  of  the  ventricle. 
It  is  perfectly  smooth  on  both  surfaces  so  as  not  to  impede 
the  current  of  blood  into  the  aorta,  thus  differing  from  the 
left  flap,  of  which  the  surface  next  to  the  wall  of  the  heart 
is  rough  (Power).  Between  the  anterior  flap  of  the  mitral 
valve  and  the  aortic  valves  is  a  small  space  with  aponeu- 
rotic walls — the  infervalvular  space  of  Sibson — which  re- 
ceives the  aortic  valves  when  distended  in  "diastole." 

The  mitral  valve  acts  during  contraction  of  the  ventricle 
(s^^stole)  and  prevents  the  regurgitation  of  blood  into  the 
auricle.  The  anterior  division  of  the  mitralvalve  prevents 
the  blood  from  flowing  into  the  aorta  until  the  ventricle  is 
fully  distended  and  able  to  contract  forcibly  on  its  con- 
tents, and  the  pressure  of  the  blood  in  the  intervalvular 
space  on  the  anterior  flap  of  the  mitral  valve  keeps  the 
latter  closed  up  to  the  end  of  the  "systole"  or  contraction 
of  the  ventricle. 

The  closure  of  the  mitral  valve  accompanies  the  "first 
sound"  of  the  heart,  which  is  best  heard  at  the  apex.  A 
35 
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hruit  caused  by  disease  of  the  valve  would  be  heard  in  the 
same  situation  (Fig.  188,  a),  and  if  systolic  depends  upon 
regurgitation  through  the  valve,  if  diastolic  upon  roughness 
of  the  surface  over  which  the  blood  passes  from  the  auricle. 

A  fibrous  ring  intervenes  between  the  muscular  tissue  of 
the  heart  and  the  aorta,  the  lining  membrane  of  which  is 
continuous  with  the  endocardium. 

The  Aortic  semilunar  valves  resemble  those  of  the  pulmo- 
nary^ arterjr,  but  are  more  fully  developed,  and  the  corpo7'a 
Arantii  are  better  seen  than  on  the  right  side.  The  aortic 
valves  occupy  a  position  the  converse  of  those  of  the  pul- 
monary artery,  viz.,  one  in  front  and  two  behind;  and  above 
each  of  the  three  valves  there  is  a  dilatation  of  the  aorta, 
called  the  aortic  sirius  or  sinus  of  Valsalva.  At  the  bottom 
of  the  anterior  and  left  posterior  sinuses  will  be  seen  the 
orifices  of  the  coronary  arteries,  the  first  branches  of  the 
aorta. 

Fig.  191. 


A  Section  of  the  Heart  at  the  Level  of  the  Valves,  seen  from  above 
(from  Sibson's  Medical  Anatomy). 
P.  Pulmonary  artery.  M.  Mitral  valve. 

A.  Aorta.  T.  Tricuspid  valve. 

The  aortic  valves  act  during  dilatation  of  the  ventricle 
(diastole)  and  prevent  regurgitation  into  the  ventricle,  their 
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closure  accorapanj'ing  the  "second  sound"  of  the  heart, 
which  is  best  heard  over  the  base  of  the  heart  and  along 
the  sternum  (Fig.  188,  B,  p.  402)  [or  at  the  second  inter- 
costal space  on  the  right  border  of  the  sternum].  If  from 
disease  of  the  valves  their  closure  is  not  perfect  and  re- 
gurgitation occurs,  a  "diastolic  aortic  bruit"  is  produced: 
if  the  surfaces  of  the  valves  should  be  so  roughened  as  to 
offer  an  obstruction  to  the  flow  of  blood  during  contraction 
of  the  ventricle,  a  "sj^stolic  aortic  bruit"  will  be  heard.  A 
horizontal  section  above  the  valves  (Fig.  191)  shows  their 
relation  to  one  another.  The  left  ventricle  occupies  the 
posterior  aspect  of  the  heart,  and  the  mitral  orifice  and 
valve  are  therefore  be- 
hind. In  front  of  this  is  Fig.  192. 
the  aortic  orifice,  sepa-  /  /^> 
rated  only  by  a  fibrous  ■'""  "" 
septum.  To  the  left  of 
the  aorta,  and  a  little  in 
front,  is  the  pulmonary 


Diagram  of  the  Fcetal  Ciroula- 
TiON  (from  Wilson). 

1.  Umbilical  vein  proceeding  from 
the  placenta  (2). 

3.  Umbilical  vein,  dividing  into 
branches ;  two  (4,  4)  to  be  dis- 
tributed to  the  liver  ;  and  one 
(5),  the  ductus  venosus,  which 
enters  the  inferior  vena  cava 
(6). 

7.  Portal     vein,     communicating 

with  the  right  hepatic  branch. 

8.  Right  auricle. 

9.  Left  auricle. 

10.  Left  ventricle. 

11.  The  arch  of  the  aorta. 

The  arrows,  12  and  13,  repre-isent 
the  return  of  the  blood  from 
the  head  and  upper  exti'emi- 
ties  through  the  jugular  and 
subclavian  veins. 

14    Superior  vena  cava. 

1.5.  Riglit  ventricle. 

16.  Pulmonary  artery 

17.  Ductus  arteriosus. 
IS,  18.  Descending  aorta. 

19.  Hypogastric  arteries. 

20.  External  iliacs. 
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artery,  with  its  valves,  and  to  the  right  is  the  tricuspid  or 
right  auriculo-ventricular  valve. 

The  Foetal  Circulation  (Fig.  192) — This  will  be  the 
best  opportunity'  for  contrasting  tlie  adult  circulation  with 
that  of  the  foetus.  In  the  foetus  the  blood  is  brought  from 
the  placenta  by  the  umbilical  vein,  which  enters  the  body 
at  the  umbilicus.  It  then  passes  along  the  longitudinal 
fissure  of  the  liver,  and  at  the  transverse  fissure  divides 
into  two  branches,  one  of  which  joins  the  portal  vein,  and 
the  other,  whicli  is  the  ductus  venosus,  joins  the  inferior 
vena  cava.  In  the  inferior  vena  cava  the  placental  blood 
is  joined  by  that  returned  from  the  lower  extremities,  and 
afterwards,  through  the  hepatic  veins,  by  tliat  circulated 
througli  the  liver;  and  is  then  poured  into  the  right  auricle. 
The  Eustachian  valve,  of  large  size  in  the  foetus,  directs 
the  current  across  the  auricle  to  the  foramen  ovale,  which 
is  patent,  and  the  blood  enters  the  left  auricle.  From  the 
left  auricle  the  blood  necessarily  passes  into  the  left  ven- 
tricle, and  is  thence  propelled  through  the  aorta  to  the 
head  and  upper  extremities.  From  these  it  is  returned  by 
the  superior  vena  cava,  which  enters  the  upper  part  of  the 
right  auricle,  and  the  blood  descends  at  once  into  the  right 
ventricle,  thus  taking  a  course  at  right  angles  to  the  former 
one.  From  the  right  ventricle  the  blood  is  propelled  into 
the  pulmonary  artery,  and  a  small  portion  reaches  the  lungs 
through  the  right  and  left  pulmonary  arteries,  but  by  far 
the  larger  portion  passes  through  the  ductus  arteriosus  (a 
short  tube  connected  with  the  pulmonary  artery  close  to 
the  bifurcation),  and  enters  the  descending  portion  of  the 
arch  of  the  aorta.  Through  the  aorta  the  blood  reaches 
the  iliac  arteries,  and  a  small  portion  passes  by  the  external 
iliacs  to  the  lower  extremities,  but  the  rest  passes  by  the 
internal  iliacs  to  the  hypogastric  arteries,  which  run  to 
the  umbilicus  and  then  wind  round  the  umbilical  vein  to 
the  placenta. 

The  Pulmonary  Artery  (Fig.  193,  13)  has  already 
been  seen  to  arise  from  the  right  ventricle  and  to  lie  in 
front  of  the  aorta.  It  then  passes  to  the  left  side  of  the 
aorta,  where  it  bifurcates  into  right  and  left  pulmonary 
arteries  which  go  to  their  respective  lungs  ;  the  right  being 
the  longer  of  the  two  and  necessarily  passing  beneath  the 
arch  of  the  aorta,  and  the  left  crossing  the  descending- 
aorta.     The  position  of  each  of  the  arteries  in  the  root  of 
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the  lung  has  been  already  seen,  the  right  being  below  and 
the  left  above  its  bronchus. 


Fiij.  193. 


Diagram  of  the  large  vessels 

1.  Ascending  aorta. 

2.  Transverse  portion  of  the  arch. 

3.  Thoracic  or  descending  aorta. 

4.  Arteria  tnnominata. 

5.  Eight  common  carotid. 

6.  External  and  internal  carotids. 

7.  Right  subclavian  artery. 

8.  Axillary  artery. 

9.  Brachial  artery. 

10.  Eight  pneuraogastric  nerve. 

11.  Left  common  carotid. 

12.  Left  subclavian  artery. 


OP  THE  Heart  and  LnNGS  (from  Wilson). 

13.  Pulmonary  artery. 

14.  Left  pulmonary. 

15.  Eight  pulmonary  artery. 

16.  Trachea. 

17.  Eight  bronchus. 
18    Left  bronchus. 

19,  19.  Pulmonary  veins. 

20,  Bronchial  arteries. 

21,  21.  Intercostal  arteries. 

The  branches  from  the  front  of  the 
aorta  above  and  below  the  number  3  are 
pericardiac  and  oesophageal. 


Connecting  the  pulmonary  artery  with  the  descending 
portion  of  the  arch  of  the  aorta  is  a  fibrous  cord,  wliich 
is  the  obliterated  ductus  ay^teriosxis. 

The  Pulmonary  Veins  (Fig.  193,  19)  are  four  in  num- 

35* 
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ber,  two  to  each  lung.  Their  positions  in  the  roots  of  the 
lungs  have  been  seen  and  they  have  been  traced  to  the 
left  auricle  of  tlie  heart.  The  right  veins  are  the  longer 
and  pass  beneath  the  arch  of  the  aorta,  the  left  veins 
crossino-  the  descendins;  aorta. 

Arch  of  the  Aorta  (Fig.  193). — The  aorta  has  been 
seen  to  arise  from  the  left  ventricle,  and  it  at  first  takes  a 
course  upwards,  and  to  the  right  side,  and  then  backwards 
and  to  the  left,  thus  forming  an  arch.  For  convenience  of 
description  the  arch  is  divided  into  three  portions — ascend- 
ing, horizontal  or  transverse,  and  descending. 

1.  The  ascending  i^ortion  (i),  beginning  opposite  the 
third  costal  cartilage  of  the  left  side,  reaches  as  high  as 
the  upper  border  of  the  second  costal  cartilage  of  the  right 
side  close  to  the  sternum.  It  is  almost  entirely  inclosed 
within  the  pericardium,  and  is  crossed  at  first  b}'  the  pul- 
monary arterj^  In  front  of  the  pericardium  are  the  sternum 
and  triangularis  sterni  muscle  ;  hehind  the  ascending  aorta 
is  the  root  of  the  right  lung;  to  its  right  side  is  the  vena 
cava ;  and  to  its  left  side  is  the  bifurcation  of  the  pulmonary 
artery.  Its  branches  are  the  two  coronary  arteries,  which 
have  been  already  traced. 

2.  The  horizontal  or  transverse  po7'tion  has  a  direction 
backwards  and  to  the  left  side,  reaching  from  the  second 
costal  cartilage  of  the  right  side  to  the  left  side  of  the 
fourth  dorsal  vertebra.  In  front  of  this  portion  are  the 
sternum  and  triangularis  sterni  muscle  and,  from  left  to 
right,  the  left  pneumogastric  and  left  phrenic  nerves  and 
the  superficial  cardiac  branch  of  the  sympathetic;  behind 
are  the  trachea,  the  OBSophagus  and  thoracic  duct,  the 
right  pneumogastric  and  the  left  recurrent  laryngeal  nerves. 
Above  is  the  left  innominate  vein ;  and  beloio  are,  the  left 
bronchus  and  right  pulmonary  vessels,  the  left  recurrent 
laryngeal  nerve,  and  the  obliterated  ductus  arteriosus. 
The  branches  of  this  portion  are  the  innominate,  the  left 
carotid,  and  left  subclavian  arteries. 

3.  The  descending  portion  extends  to  the  lower  border 
of  the  fifth  dorsal  vertebra  where  the  thoracic  aorta  begins, 
but  the  division  between  the  two  vessels  is  arbitrai\y.  It 
is  invested  almost  entirel}^  by  the  left  pleura,  which  binds 
it  to  the  side  of  the  vertel3rfe. 

The  Vena  Cava  Superior  (Fig.  186,  lo)  is  formed  by 
the  junction  of  the  right  and  left  brachio-cephalic  or  in- 
nominate veins  on  the  rio-ht  of  the  arch  of  the  aorta.     The 
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vena  cava  receives  the  vena  azvgos  major  opposite  the 
right  bronchus,  and  then,  crossing  the  root  of  the  right 
lung,  pierces  tlae  pericardium  to  enter  the  upper  part  of 
the  right  auricle. 

Great  Yessels  op  the  Root  op  the  ISTeck. 

The  three  great  branches  of  the  second  part  of  the  arch 
of  the  aorta  are  the  Innominate,  the  Left  Carotid,  and  the 
Left  Subclavian  arteries. 

The  Innominate  Artery  (Fig.  193,  4)  passes  upwards 
and  to  the  right  side,  and  at  the  sterno-clavicular  articula- 
tion divides  into  the  right  common  carotid  and  right  sub- 
clavian arteries.  It  has  in  front  of  it  the  upper  piece  of 
the  sternum,  with  the  remains  of  the  thymus  gland  and 
the  origins  of  the  sterno-hj^oid  and  sterno-thyroid  muscles  ; 
and  is  crossed  nearlj^  at  right  angles  by  the  left  brachio- 
cephalic [innominate]  vein,  and  obliquely  by  the  right 
inferior  th3'roid  vein.  Behind  it  at  first  is  the  trachea, 
but  afterwards  the  prolongation  of  the  right  pleura  into 
the  neck.  To  the  right  side  are  the  right  pneumogastric 
nerve,  right  innominate  vein,  and  right  phrenic  nerve ;  to 
the  left  side,  the  origin  of  the  left  common  carotid  and 
afterwards  the  trachea. 

The  innominate  artery  ordinarily  gives  off  no  branch, 
but  occasionally  a  small  branch  {thyroidea  ima,  middle 
thyroid  artery  of  Harrison)  arises  from  it  or  from  the 
aorta  close  to  it,  and  runs  up  the  front  of  the  trachea  to 
the  thyroid  bod}^ 

The  Left  Common  Carotid  Artery  (Fig.  193,  11) — 
The  left  common  carotid  runs  upwards  and  to  the  left  side 
at  a  level  anterior  to  that  of  the  left  subclavian  artery,  and 
from  the  left  sterno-clavicular  articulation  its  relations 
correspond  to  those  of  the  right  carotid  artery  (p.  352.) 

The  thoracic  portion  has  in  front  of  it  the  upper  piece 
of  the  sternum,  with  the  remains  of  the  thymus  gland  and 
the  origins  of  the  sterno-hyoid  and  thyroid  muscles  ;  and 
is  crossed  by  the  left  innominate  vein.  It  lies  against  the 
trachea  at  first,  then  upon  the  oesophagus  and  thoracic 
duct,  and  lastl}'  on  the  longus  colli  muscle  ;  having  the 
innominate  artery,  the  trachea,  and  the  left  recurrent 
laryngeal  nerve  to  its  7-ight  side,  and  the  left  pneumogas- 
ti'ic  nerve  with  its  cardiac  branches  and  the  left  subclavian 
artery  to  its  left  side. 
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The  Subclavian  Arteries  (Fig.  193,  p.  413)  differ  on 
the  two  sides,  the  riglit  beginning  at  the  sterno-clavicular 
articulation,  and  the  left  at  the  arch  of  the  aorta,  having 
therefore  a  course  in  the  thorax.  Both  arteries  may  be 
divided  into  three  parts,  of  whicli  the  second  and  third 
correspond  on  the  two  sides  of  the  body. 

The  first  portion  on  the  left  side  extends  from  the  arch 
of  the  aorta  to  the  inner  border  of  the  scalenus  anticus, 
and  may  be  conveniently  subdivided  into  a  thoracic  and  a 
cervical  part.  The  thoracic  part  is  at  first  nearly  vertical 
in  its  direction  and  lies  to  the  left  side  of,  but  in  a  plane 
posterior  to  that  of,  the  left  carotid  arterj^  It  is  crossed 
transversely  by  the  left  innominate  vein  and  obliquely  by 
the  left  pnenmogastric  and  cardiac  nerves ;  it  lies  upon 
the  oesophagus  and  thoracic  duct,  and  afterwards  on  the 
pleura  for  the  rest  of  its  course,  being  also  closely  invested 
with  pleura  on  the  left  side.  The  cervical  portion  is  curved 
or  nearlj^  horizontal,  and  has  in  front  of  it  the  sterno- 
mastoid,  sterno-h^^oid,  and  sterno-thyroid  muscles  and  the 
inner  end  of  the  clavicle,  being  crossed  by  the  internal 
jugular  and  vertebral  veins,  and  bj^  the  phrenic  nerve  close 
to  the  scalenus.  It  lies  against  the  apex  of  the  pleura, 
which  intervenes  between  it  and  the  first  rib  and  also 
closely  invests  the  arterj^  below. 

The  first  ijortion  on  the  right  side  extends  from  the 
bifurcation  of  the  innominate  artery  at  the  sterno-clavicu- 
lar  articulation  to  the  inner  border  of  the  scalenus  anticus. 
Its  course  is  nearly  horizontal,  and  it  has  in  front  of  it 
the  inner  qw^  of  the  clavicle  with  the  sterno-mastoid, 
sterno-hj^oid,  and  sterno-thyroid  muscles,  being  crossed  by 
the  i^neumogastric,  cardiac,  and  phrenic  nerves,  and  the 
internal  jugular  and  vertebral  veins.  It  lies  against  the 
recurrent  lar^nigeal  nerve  and  the  apex  of  the  pleura,  which 
intervenes  between  it  and  the  first  rib  and  also  invests  its 
lower  border.  The  innominate  vein  is  in  front  of,  but 
quite  below  the  level  of,  this  part  of  the  artery. 

The  Branches  of  the  first  portion  of  the  subclavian 
artery  are  (1)  Vertebral,  (2)  Internal  Mammary,  and  (3) 
Th_yroid  Axis,  and,  their  distribution  is  the  same  on  both 
sides  of  the  body. 

1.  The  Vertebral  Artery  is  seen  now  in  only  a  small 
part  of  its  course.  It  ascends  between  the  scalenus  anticus 
and  longus  colli  muscles  (being  crossed  by  the  inferior 
thyroid  arterj^  and, on  the  left  side,  by  the  thoracic  duct); 
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and  enters  the  foramen  in  the  transverse  process  of  the  6th 
cervical  vertebra  (usnall}'),  being  accompanied  by  a  branch 
from  the  inferior  cervical  ganglion  of  the  sympathetic. 
The  artery  passes  throngh  the  transverse  processes  of  all 
the  upper  cervical  vertebme,  giving  off  muscular  and  spinal 
branches  in  its  course,  and  is  seen  in  the  suboccipital 
region  to  wind  inwards  upon  the  atlas  and  enter  the  fora- 
men magnum  to  suppl}^  the  brain  [y.  p.  436]. 

The  Vertebral  vein  has  no  course  in  the  skull,  but  com- 
mences in  small  branches  about  tlie  atlas.  It  takes  the 
same  course  as  the  arter}'-,  receiving  corresponding  branches 
and  also  the  ascending  cervical  and  deep  cervical  veins, 
and  after  crossing  the  subclavian  artery  opens  into  the 
commencement  of  the  innominate  vein. 

2.  Tlie  Internal  Mammary  Artery  (Fig.  185,  2,  p. 
398)  arises  from  the  lower  surface  of  the  subclavian  artery, 
and  at  once  descends  into  the  thorax,  being  crossed  superfi- 
cially and  obliquely  by  the  phrenic  nerve.  The  left  artery 
has  been  seen  to  pass  through  the  anterior  mediastinum, 
but  the  right  is  excluded  by  the  pleura,  which  binds  it  to 
the  costal  cartilages.  Both  arteries  enter  the  fibres  of  the 
triangularis  sterni  muscle  and  divide  opposite  tlie  seventh 
costal  cartilage  into  two  terminal  branches — superior  epi- 
gastric and  musculo-phrenic. 

a.  The  superior  epigastric  branch  enters  the  fibres  of 
the  rectus  abdominis  muscle  and  anastomoses  with  the 
epigastric  branch  of  the  external  iliac,  thus  establishing 
a  communication  which  becomes  of  great  importance  in 
any  case  of  obstruction  of  the  aorta  or  iliac  arteries. 

b.  The  musculo-phrenic  branch  supplies  the  diaphragm 
and  runs  outwards  to  anastomose  with  the  intercostal  and 
lumbar  arteries,  as  well  as  with  the  phrenic  branches  of  the 
abdominal  aorta. 

The  other  branches  of  the  internal  mammar}'  are  (c) 
comes  nervi  phrenici^  a  small  branch  accompanying  the 
phrenic  nerve  and  seldom  seen  ;  {cl)  mediastinal  and  (e) 
2')ericardiac  branches  to  those  parts,  from  which  small 
branches  pass  to  form  the  "sub-pleural  mediastinal  plexus" 
(Turner);  (_/)  anterior  intercostals  to  the  intercostal  spaces, 
anastomosing  with  other  intercostal  branches ;  and  {g) 
perforating  branches  to  the  pectoral  muscles  and  to  the 
mamma. 

The  vense  comites  of  the  internal  mammary  artery  unite 
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to  open  into  the  corresponding  innominate  or  bracliio- 
cephalic  vein. 

The  Thyroid  Axis  (Fig.  194,  25,  p.  420)  is  a  short  thick 
trunk  arising  close  to  the  scalenus  and  from  the  upper 
surface  of  the  subclavian,  which  divides  immediately  into 
three  branches,  (a)  inferior  thyroid,  (b)  transversalis  colli, 
and  (c)  transversalis  humeri  [supra-scapular]. 

a.  The  Inferior  thyroid  artery  runs  upward  and  inward, 
across  the  vertebral  arterj^  and  behind  the  carotid  sheath 
and  sympathetic  trunk,  to  the  thyroid  body,  where  it 
anastomoses  with  its  fellow  of  the  opposite  side  and  with 
both  the  superior  thyroid  arteries.  Besides  oesophageal 
and  tracheal  branches,  it  usually  gives  off  a  branch  close 
to  its  origin,  the  ascending  ce7'vical,  which  ascends  upon 
the  vertebriB  between  the  scalenus  anticus  and  rectus 
capitis  anticus  major,  supplying  the  prevertebral  muscles, 
and  anastomosing  with  branches  of  the  vertebral  artery. 

The  inferior  thyroid  veins  pass  down  the  front  of  the 
trachea,  and  frequently  have  a  transverse  communicating 
branch.  They  open  into  the  innominate  veins,  the  right 
crossing  obliquely  over  the  innominate  artery. 

h.  The  transversalis  colli  a,rtery  runs  transversely  out- 
ward in  front  of  the  scalenus  anticus  and  phrenic  nerve, 
and  has  been  seen  in  the  posterior  triangle  of  the  neck  to 
divide  into  superficial  cervical  and  posterior  scapular 
branches. 

This  artery  is  frequently  of  small  size  or  altogether 
wanting,  the  posterior  scapular  arising  from  the  third  part 
of  the  subclavian. 

c.  The  transversalis  humeri  artery  runs  outward  in  front 
of  the  scalenus  anticus  and  phreuic  nerve  immediately 
behind  the  clavicle,  and  has  been  seen  in  the  posterior  tri- 
angle of  the  neck  to  become  the  suprascapular  artery.  It 
is  often  known  as  the  suprascapular  artery  in  its  whole 
course. 

The  Second  Part  of  the  Subclavian  Artery  (Fig. 
194,  27)  is  placed  behind  the  scalenus  anticus,  and  has  the 
same  relations  on  both  sides  of  the  bod3^  It  has  in  front 
of  it  the  platysma  and  cervical  fascia,  with  the  clavicular 
origin  of  the  sterno-mastoid  and  the  scalenus  anticus^  and 
rests  against  the  scalenus  medius  and  the  first  dorsal  nerve. 
Above  it  are  the  lower  cervical  nerves,  and  beloiv  is  the 
pleura  with  a  small  portion  of  the  inner  border  of  the  first 
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rib.'  The  subclavia)}  vein  is  quite  below  the  level  of  the 
avteiy  at  this  point,  and  separated  by  the  scalenus  anticus. 
The  only  branch  of  the  second  part  of  the  subclavian 
artery  is  the  superior  intercostal  arterj^,  which  is  to  be 
traced  into  the  thorax  by  removing  the  pleura  from  the 
upper  intercostal  spaces. 

The  sivperior  intercostal  artery  descends  into  the  thorax 
in  front  of  the  necks  of  the  ribs,  giving  branches  to  the 
first  and  second  intercostal  spaces  and  anastomosing  with 
the  upper  intercostal  artery  from  the  aorta.  The  branches 
to  the  intercostal  spaces  divide  into  anterior  and  posterior 
branches,  and  are  distributed  like  the  aortic  intercostals 
(g.  y.,  p.  428).  The  deep  cervical  branch  [arteria  profunda 
cervicis]  arises  from  the  superior  intercostal  close  to  its 
origin,  and  passes  backwards  between  the  first  rib  and  the 
transverse  process  of  the  seventh  cervical  vertebra  to  be 
distributed  to  the  muscles  of  the  back. 

The  superior  intercostal  vein  opens  into  the  innominate 
vein. 

The  Third  Part  of  the  Subclavian  Artery  has  been 
dissected  in  the  posterior  triangle  of  the  neck  (p.  342). 

The  Subclavian  Vein  (Fig.  196,  p.  426)  is  the  continua- 
tion of  the  axillary  vein,  and  has  been  seen  to  lie  below  the 
level  of  its  artery  in  the  third  part  of  its  course  (p.  343). 
It  then  passes  in  front  of  the  scalenus  anticus,  which 
muscle  separates  it  from  the  second  portion  of  the  subcla- 
vian artery  ;  and  lastly  lies  in  front  of  and  a  little  below 
the  first  i^art  of  the  artery,  with  the  phrenic  nerve  inter- 
vening on  both  sides  of  the  bodj^,  and  on  the  right  side  the 
pneumogastric  nerve  also.  Each  subclavian  vein  joins  the 
internal  jugular  vein  of  the  same  side  to  form  the  innomi- 
nate vein,  and  at  the  point  of  junction  of  these  two  veins 
the  thoracic  duct  opens  on  the  left  side,  and  the  right  lym- 
phatic duct  on  the  right  side  of  the  bocl}^ 

Branches. — The  external  and  anterior  jugular  veins 
open  into  the  subclavian  vein  outside  the  scalenus  anticus. 

The  Right  Innominate  Vein  (Pig.  196,  p.  426)  com- 
mences at  the  inner  end  of  the  clavicle  by  the  junction  of  the 
subclavian  and  internal  jugular  veins,  and  then  descends  on 
the  outer  side  of  the  innominate  artery  to  join  the  opposite 

'  The  plirenic  nerve  is  eoramonly  given  as  one  of  the  anterior  rela- 
tions of  this  part  of  the  artery,  but  it  reaches  the  inner  border  of  the 
scalenus  above  the  vessel  and  is  in  relation  with  the  first  part  of  the 
subclavian. 
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Fig.  194. 
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Distribution  of  the  Eighth  Nerve  of  the  Right  Side  (from  Hirschfeld  and 
Leveill6). 

1.  Posterior  auricular  artery.  5,  5.  Spinal-accessory  nerve. 

2.  Temporal  artery.  6,  6.  Pneiimogastric  nerve. 

3.  Occipital  artery.  7.  Stcrno-mastoid  (cut). 

4.  Glosso-pbaryngeal  nerve.  8.  Facial  artery. 


THE     DEEP     OxVRDlAC     PLEXUS.  421 

vein  in  [tbrniingj  the  vena,  cava.  It  is  closcl^y  invested  by 
the  right  pleura,  and  has  the  phrenic  nerve  on  its  outer  side. 

The  Left  Innominate  Vein  (Fig.  196),  commencing 
at  a  corresponding  point  to  and  in  the  same  way  as  the 
right  vein,  runs  obliquely  downwards  and  to  the  right  side, 
Iving  above  the  level  of  the  arch  of  tlie  aorta  and  crossing 
its  large  branches.  It  unites  with  the  right  innominate 
vein  on  the  right  of  the  sternum,  between  the  cartilages  of 
the  first  and  second  ribs,  to  form  the  vena  cava  superior 
(p.  414). 

Branches — Each  innominate  vein  receives  the  A^ertebral 
vein  close  to  its  origin,  and  afterwards  the  internal  mam- 
mary, the  inferior  thyroid,  and  the  superior  intercostal 
branches.  Tlie  left  vein  receives  in  addition  small  thymic 
and  pericardiac  branches. 

The  ascending  portion  of  the  arch  of  the  aorta  and  the  vente  cavge 
are  to  be  divided,  and  the  remains  of  the  heart  removed  with  the 
pnhnonary  vessels,  which  are  to  be  cut  close  to  the  lungs.  The  arch 
of  the  aorta  is  to  be  held  to  one  side  by  hooks,  and  the  bifurcation 
of  the  trachea  with  the  deep  cardiac  plexus  dissected  out. 

The  Deep  Cardiac  Plexus  (Fig.  194)  is  situated  on 
each  side  of  the  trachea  close  to  its  bifurcation.  The  right 
half  of  the  plexus  receives  all  the  cardiac  nerves  of  that 
side,  viz.,  three  cardiac  nerves  from  the  three  cervical  gan- 
glia of  the  sympathetic,  the  three  cardiac  branches  of  the 
pneumogastric,  and  the  cardiac  branch  of  its  recurrent 
larjaigeal  nerve.  The  branches  of  this  half  of  the  plexus 
are  distributed  to  the  right  side  of  the  heart  and  the  right 

9.  Hypoglossal  nerve  with  comraunica-  23.  Middle  cervical  gauglioa  of  sympa- 
tion  from  2d  cervical  nerve  (cut).  tUetic. 

10.  Lower  end  of  ditto  (cut).  2-1.  Trachea. 

11.  Superior  cervical  ganglion  of  syiiipa-  25.  Thyroid  axis. 

thetic.  26.  Recurrent  laryngeal  nerve. 

12.  Digastricus  (cut).  27.  Subclavian  artery  (cut). 

13.  Third  cervical  nerve.  28.  Innominate  artery. 

14.  Superior  laryngeal  nerve  (cut).  2!).  (Esophagus. 

15.  Internal  carotid.  30.  Vena  cava  superior  (cut). 

16.  Thyro-hyoideus.  .31.  Gangliated  cord  of  sympathetic. 

17.  External  carotid.  32.  Posterior  pulmonary  plexus. 

18.  Common  carotid.  33.  Phrenic  nerve  (cut). 

19.  Fourth  cervical  nerve.  35.  (E.sopbageal  plexus. 

20.  Interior  constrictor  of  pharynx.  37.  Vena  azygos  major. 

21.  Phrenic  nerve  on  scalenus  auticus.  39.  Thoracic  duct. 

22.  Crico-thyroideus.  41.  Thoracic  aorta. 


43.   Great  splanchnic  nerve. 
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lung,  and  many  of  them  have  been  necessarily  destroyed. 
The  left  half  (Fig.  195,  p.  424)  of  the  plexus  receives  the 
same  nerves  as  the  right,  with  the  exception  of  the  superior 
cardiac  nerve  of  the  sympathetic  and  the  inferior  cardiac 
branch  of  the  pneumogastric,  which  have  been  already 
traced  to  the  superficial  cardiac  plexus.  The  branches  of 
this  half  of  the  plexus  are  distributed  to  the  left  side  of  the 
heart  and  the  left  lung,  and  also  communicate  with  the 
superficial  cardiac  plexus. 

The  Trachea  (Fig.  194,  24)  is  now  suflSciently  exposed 
for  the  examination  of  its  relations,  but  its  structure  will 
be  given  with  that  of  the  lungs.  The  trachea  extends 
from  the  lower  border  of  the  larynx,  about  the  level  of  the 
fifth  cervical  vertebra,  to  the  level  of  the  fifth  dorsal  verte- 
bra where  it  bifurcates  into  the  bronchi.  The  trachea  oc- 
cupies the  middle  line,  lying  in  front  of  the  oesophagus  and 
vertebral  column,  and  has  the  following  structures  in  front 
of  it  in  the  neck  :  the  sterno-hj'oid  and  thyroid  muscles 
with  the  deep  cervical  fascia ;  the  isthmus  of  the  thyroid 
bod^^  with  the  inferior  thyroid  veins;  and  the  arteria  ihy- 
roiclea  ivia  from  the  innominate,  if  it  exists.  In  the  thorax 
it  lies  in  the  posterior  mediastinum,  and  has  in  front  the 
sternum  with  the  remains  of  the  thymus  gland ;  the  arch 
of  the  aorta  and  the  nerves  crossing  it ;  the  innominate 
and  left  carotid  arteries  (for  a  very  short  distance)  ;  and 
the  left  innominate  vein. 

The  Right  Bronchus  (Fig.  193,  17,  p.  413)  is  larger 
than  the  left,  and  has  been  seen  to  be  posterior  and  supe- 
rior to  the  pulmonary  vessels  in  the  root  of  the  lung.  It 
is  about  one  inch  long,  and  takes  a  more  horizontal  course 
than  the  left.  The  vena  az3'gos  major  hooks  round  the 
right  bronchus  to  open  into  the  vena  cava. 

The  Left  Bronchus  (Fig.  193,  18)  is  nearly  twice  as 
long  as  the  right  and  takes  an  oblique  course  beneath  the 
arch  of  the  aorta,  crossing  the  oisophagus  and  the  descend- 
ing aorta,  and  lying  posterior  to,  but  visible  between,  the 
pulmonary  artery  and  veins  (p.  399). 

The  Thyroid  Body  (Fig.  195,  19)  has  been  seen  inci- 
dentally in  the  dissection  of  the  neck,  but  is  now  fully 
exposed  for  examination.  It  consists  of  two  symmetrical 
conical  lobes,  placed  on  each  side  of  the  upper  part  of  the 
trachea,  and  united  opposite  the  second  and  third  rings 
of  the  trachea  by  the  isthmus.     The  lobes  are  subject  to 
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great  variations  in  size,  and  when  much  lij'pertropliied 
constitnte  Bronchocele,  or  Goitre. 

The  thja-oid  body  is  covered  by  the  sterno-hyoid  and 
thyroid  muscles,  and  occasionally  a  few  muscular  fibres 
pass  from  the  li3"oid  bone  to  the  isthmus,  constituting  the 
levator  glandulse  thyroidese  of  Soemmering.  It  is  abun- 
dantly supplied  with  blood  b}^  the  superior  thyroid  and 
inferior  thj/roid  arteries  of  each  side,  and  occasionally  b}'^ 
an  additional  branch  from  the  innominate. 

The  arteries  freel}"^  anastomose  in  the  substance  of  the 
bod}^,  and  return  their  blood  by  three  veins  on  each  side, 
A'iz.,  the  superior  and  middle  thyroid  which  join  the  in- 
ternal jugular  vein,  and  the  inferior  thyroid  which  has  been 
traced  down  the  front  of  the  trachea  to  the  innominate 
vein. 

The  thjn'oid  body  is  composed  of  numerous  closed  vesi- 
cles containing  a  yellow  fluid,  but  its  function  is  not  under- 
stood.    [It  belongs  probably  to  the  lymphatic  system.] 

The  right  luug  is  to  be  drawn  forward  and  the  pleura  divided 
where  it  is  reflected  from  the  lung  to  the  wall  of  the  thorax,  and  the 
parts  in  the  posterior  mediastinum  are  to  be  cleaned. 

The  muscular  oesophagus  will  be  at  once  seen,  and  the  right 
pneumogastric  nerve  is  to  be  traced  to  it  and  to  the  back  of  the  right 
bronchus.  On  displacing  the  oesophagus  the  side  of  the  thoracic 
aorta  will  come  into  view,  but  it  will  be  better  seen  in  the  dissection 
of  the  left  side. 

The  vena  azygos  major  will  be  seen  to  the  right  of  the  aorta,  and 
between  the  two  will  be  found  the  slender  and  collapsed  thoracic 
duct.  The  intercostal  vessels  will  be  seen  crossing  the  back  of  the 
space,  and  near  the  diaphragm  will  be  found  the  splanchnic  nerves 
from  the  sympathetic  cord,  which  is  itself  outside  the  mediastinum. 

The  Posterior  Mediastinum  (Fig.  185,  p.  398)  is  the 
interpleural  space  behind  the  pericardium,  bounded  by  the 
vertebrae  behind,  the  pericardium  in  front,  and  the  reflec- 
tion of  the  pleura  on  each  side.  It  contains  the  trachea, 
oesophagus,  and  the  two  pneumogastric  nerves  ;  the  thoracic 
aorta,  vena  azygos  major  and  thoracic  duct ;  and,  at  the 
lower  part,  the  great  splanchic  nerves. 

The  (Esophagus  (Fig.  194,  29,  p.  420)  is  a  muscular 
tube  continuous  with  the  pharynx.  It  begins  opposite  to 
the  5th  cervical  vertebra,  and  can  now  be  seen  to  lie  to  the 
left  side  of  the  median  line  in  the  anterior  triangle.  It  then 
passes  through  the  superior  aperture  of  the  thorax,  being 
in  relation  with  the  left  common  carotid  artery,  and  reaches 


424 


THE     THORAX. 
Fitr.  195. 


flisTRiBUTios  OF  THE  Eu5nTH  PAIR  OF  Nervks  ON  THE  Left  Side  (fvom  Hirschfeld  and 

LeveiUe). 

1.  Gasserian  ganglion  of  5th  nerve.  3.  Pharyngeal  branch   of   pneumogas- 

2.  Internal  carotid  artery.  trie. 
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the  front  of  the  spine,  passing  behind  the  arch  of  the  aorta 
and  being  crossed  b}'  the  left  bronchus.  It  is  now  seen  to 
pass  in  front  of  the  thoracic  aorta,  which  it  crosses  very 
obliquely  to  reach  the  left  side  and  pass  through  the 
oesophageal  opening  in  the  diaphragm. 

The  03sophagus  consists  of  two  layers  of  muscular  fibres^ 
the  outer  longitudinal  and  the  inner  circular,  which  are 
of  the  striped  variety  in  the  upper  part  but  of  the  unstriped 
variety  in  the  lower  part  of  the  tube.  Withiu  the  muscular 
coats  are  a  delicate  /z6roM6'  coat  and  a  simple  mucous  mem- 
hrane  with  tessellated  epithelium.  The  long  meshes  of 
nerve  upon  the  esophagus  are  derived  from  the  two  pneu- 
mogastrics,  and  form  the  plexus  guise. 

The  Thoracic  Duet  (Fig-  19(5, 13, 14)  is  a  delicate  tube 
about  eighteen  inches  long,  imbedded  in  loose  tissue  be- 
tween the  aorta  and  the  vena  azygos  major.  By  cutting 
away  the  remains  of  the  diaphragm  carefully  it  may  be 
traced  from  the  receptaculum.  chyli  (12)  opposite  the  second 
lumbar  vertebra,  and  will  be  found  to  pass  through  the 
aortic  opening  to  the  right  side  of  the  aorta.  It  con- 
tinues to  the  right  of  the  aorta  as  high  as  the  fourth  dorsal 
vertebra, and  then  crosses  obliquely  to  the  left  of  the  spine 
behind  the  arch  of  the  aorta,  and  runs  along  the  left  side  of 
the  oesophagus  through  the  superior  apertuj-e  of  the  thorax. 


4. 

Glosso-pharyngeal  nerve. 

20. 

5. 

Lingual  nerve  (.5th). 

21, 

6. 

Spinal -accessory  nerve. 

22. 

7 

Middle  constrictor  of  pharynx. 

S; 

luternal  jugular  vein  (cut). 

23. 

9. 

Superior  laryngeal  nerve. 

24. 

10. 

Ganglion  of  trunk  of  pneumogastric 

nerve. 

2.3. 

11. 

Hypoglossal    nerve    [cut]    on    hyo- 

glossus. 

26. 

12. 

Ditto     [cut]     commuuieating     with 

27. 

eighth  and  first  cervical  nerve. 

2S. 

13. 

External  laryngeal  nerve. 

29. 

14. 

Second  cervical  nerve  looping  with 
first. 

30. 

15. 

Pharyngeal  plexus  on  inferior  con- 
strictor. 

31. 

16. 

Superior  cervical  ganglion  of  sympa- 

32, 

thetic. 

33. 

17. 

Superior  cardiac  nerve  of  pneumo- 

34. 

gastric. 

3.5. 

18. 

Third  cervical  nerve. 

36. 

If). 

Thyroid  body. 

Fourth  cervical  nerve. 

21.  Left  recurrent  laryngeal  nerve. 

Spinal-  accessory,  commuuieating 
with  cervical  nerves. 

Trachea. 

Middle  cervical  ganglion  of  sympa- 
thetic. 

Middle  cardiac  nerve  of  pneumo- 
gastric. 

Phrenic  nerve  (cut). 

Left  carotid  artery  [cut]. 

Brachial  plexus. 

Phrenic  nerve  (cut). 

Inferior  cervical  ganglion  of  sympa- 
thetic. 

Pulmonary  plexus  of  pueunu>gas- 
tric. 

[Arch  of  the]  thoracic  aorta. 

Oesophageal  plexus. 

Vena  azygos  superior. 

Vena  azygos  minor. 

Gangliated  cord  of  sympathetic. 
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Fi?.  196. 


In  the  neck  the  duct  reaches 
as  high  as  the  sixth  cervical  ver- 
tebra, and  then,  crossing  the  left 
vertebral  artery  and  thja'oid  axis, 
curves  downwards  in  front  of 
the  scalenus  anticus  and  phrenic 
nerve  to  enter  the  left  subclavian 
vein  at  its  junction  with  the  left 
internal  jugular.  The  duct  occa- 
sionally^ passes  higher  in  the  neck 
and  opens  into  the  jugular  at  the 
point  where  some  irregular  vein 
joins  it.  The  duct  is  dilated  near 
its  termination,  and  is  often  dou- 
ble both  there  and  in  the  thorax. 
It  has  valves  at  various  points, 
and  by  opening  the  subclavian 
vein  a  pair  may  be  found  at  its 
entrance  into  the  A^ein,  which  pre- 
vent the  reflux  of  blood  into  the 
duct. 

Some  intercostal  lymphatic 
glands  may  be  found  between 
the  ribs  close  to  the  vertebrae, 
which  open  into  the  duct.  (Eso- 
phageal and  bronchial  glands 
may  also  be  seen  in  connection 
with  the  tubes  of  the  same  name. 

The  Vena  Azygos  Major 
(Figs.  194,  37,  p.  420,  and  197, 


Thk  Course  and  Teumination  of 
Arch  of  the  aorta. 
Thoracic  aorta. 
Abdominal  aorta. 
Arteria    iniioniinata,   dividing    into 

right  carotid  and  right  suhclavian. 
Left  carotid. 
Left  subclavian. 
Superior  vena  cava. 
Tlie  two  veuic  innominatai. 
Jlinction  of  the  internal  jugular  and 

subclavian  vein  at  each  side. 
Vena  azygos  major. 
Vena  azygos  minor. 
Receptaculum    cliyli  ;   several  lym-r 


THE  Thoracic  Duct  (from  Wilson). 

phatic   trunks  are    seen    opening 
into  it. 

13.  Thoracic  duct,  the  course  of  the  duct 
behind  the  arch  of  the  aorta  and 
left  subclavian  artery  is  shown  by 
a  dotted  line. 

14  The  duct  malting  its  turn  at  the  root 
of  the  neck  and  terminating  in  the 
posterior  aspect  of  the  junction  of 
the  internal  jugular  and  subcla- 
vian vein. 

l.*).  Termination  of  the  trunk  of  the  duc- 
tus lyrnphatlcus  dexter. 
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17,  p.  4o0)  commences  in  one  of  the  lumbar  veins  and  is 
to  be  traced  through  the  aortic  orifice  of  the  diaphragm. 
It  lies  to  the  right  of  the  thoracic  duct  upon  the  vertebrae, 
crossing  the  right  intercostal  arteries  and  receiving  all  the 
right  intercostal  veins  except  the  first  and  second.  About 
the  level  of  the  sixth  dorsal  vertebra  it  receives  the  vena 
azi/gos  minor  passing  from  the  left  side  behind  the  aorta, 
and  lastly  arches  forward  over  the  right  bronchus  to  open 
into  the  superior  vena  cava  outside  the  pericardium. 

The  Right  Pneumogastrie  Nerve  (Fig.  194,  6,  p.  420) 
has  been  seen  to  enter  the  thorax  between  the  subclavian 
artery  and  right  innominate  vein  (p.  358).  It  is  now  seen 
to  run  backward  to  the  right  side  of  the  trachea,  along 
which  it  passes  to  the  bifurcation  to  form  the  posterior 
pulmonary  plexus  at  the  back  of  the  right  bronchus.  The 
nerve  then  supplies  the  oesophagus,  forming  with  the  nerve 
of  the  opposite  side  a  plexus  of  long  meshes  which  has 
been  called  the  jjlexus  guide.  Lastly  the  right  nerve  reaches 
the  back  of  the  stomach. 

Cardiac  branches  from  the  trunk  of  the  pneumogastric 
nerve  and  from  its  recurrent  laryngeal  branch  arise  in  the 
thorax,  and  the  cervical  cardiac  branches  may  also  be  traced 
out,  and  will  be  afterwards  seen  to  join  the  deep  cardiac 
plexus. 

The  left  lung  is  now  to  be  drawn  forward  and  the  pleura  removed  in 
the  same  manner  as  on  the  right  side.  The  oesophagus  with  branches 
from  the  left  pneumogastric  will  be  seen  near  the  diaphragm,  and 
upon  displacing  it  the  thoracic  aorta  will  be  brought  into  view  with 
the  left  splanchnic  nerves  and  vena  azygos  minor. 

The  Left  Pneumogastric  Nerve  (Fig.  195, 31,  p.  424) 
enters  the  thorax  between  the  left  carotid  and  subclavian 
arteries,  and  passes  behind  the  left  innominate  vein.  It 
then  crosses  the  arch  of  the  aorta,  around  which  it  gives 
its  recurrent  branch  (21),  and  can  now  be  traced  to  the 
back  of  the  left  bronchus,  where  it  breaks  up  into  numerous 
branches  to  the  left  lung,  and,  after  giving  branches  to  the 
oesophagus  which  unite  with  those  of  the  opposite  side  in 
the  plexus  gulae,  terminates  on  the  anterior  surface  of  the 
stomach.  From  the  left  recurrent  branch  cardiac  nerves 
pass  to  the  deep  cardiac  plexus. 

The  Thoracic  Aorta  (Fig.  195,  32)  is  the  continuation 
of  the  arch  of  the  aorta,  and  extends  from  the  lower  border 
of  the  fifth  dorsal  vertebra  to  the  twelfth  dorsal  A^ertebra, 
opposite  which  it  passes  through  the  aortic  opening  in  the 
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diaphragm  to  become  the  abdominal  aorta.  In  its  conrse  it 
lies  at  first  to  the  left,  but  afterwards  in  front  of  the  bodies 
of  the  vertebrae,  crossing  the  vena  azygos  minor.  It  is 
crossed  by  the  root  of  the  left  lung  and,  very  obliquely,  by 
the  oesophagus,  which  overlies  it  near  the  diaphragm.  The 
artery  has  the  thoracic  duct  and  the  vena  azygos  major  to 
its  right  side,  and  is  closely  invested  by  the  pleura  on  the 
left  side. 

Branches. — From  the  front  of  the  aorta  pericardiac^ 
bronchial^  oesophageal^  and  mediastinal  branches  are  given 
off  which  can  now  be  seen.  From  the  back  part  of  the 
aorta  the  right  and  left  intercostal  arteries  arise,  which  will 
be  afterwards  traced. 

a.  The  pericardiac  branches  are  irregular. 

b.  The  bronchial  arteries,  one  or  two  to  each  lung,  run 
on  the  posterior  surface  of  each  bronchus  and  supply  blood 
to  the  tissues  of  the  lungs.  A  bronchial  vein  accompanies 
each  artery;  the  right  opening  into  the  vena  azygos  major, 
and  the  left  into  the  left  superior  intercostal  vein. 

c.  The  oesophageal  arteries  are  four  or  five  small  branches 
to  the  gullet. 

d.  The  mediastinal  are  small  twigs  to  the  cellular  tissue 
and  glands  of  the  posterior  mediastinum.  Thej^  anasto- 
mose with  the  pericardiac  and  oesophageal  arteries,  and 
form  part  of  the  sub-pleural  mediastinal  plexus  of  Turner. 

The  ascending  portion  of  the  arch  of  the  aorta  and  the  venas  cavfe 
are  to  be  divided,  and  the  trachea  cut  just  above  the  bifurcation. 
The  lungs  are  then  to  be  removed  from  the  chest  and  kept -for  subse- 
quent examination  [p.  431].  The  intercostal  vessels,  the  azygos  veins, 
and  the  gangliated  cord  of  the  sympathetic  with  its  branches  are  now 
to  be  dissected  out  by  i-emoving  the  pleuraj,  and  opportunity  may  be 
taken  to  follow  out  the  thoracic  duct  if  this  was  not  done  satisfac- 
torily before. 

Tlie  Aortic  Intercostal  Arteries  (Fig.  195)  are  nine 
or  ten  in  number  on  each  side,  and  arise  from  the  back  part 
of  the  aorta.  They  supply  the  lower  intercostal  spaces, 
anastomosing  with  the  superior  intercostal  artery  above, 
and  the  arteries  of  the  right  side  are  necessarily  longer 
than  those  of  the  left,  ov/ing  to  the  position  of  the  aorta 
to  the  left  side  of  the  median  line.  The  upper  arteries 
necessarily  ascend  to  reach  their  proper  intercostal  spaces, 
but  the  lower  ones  run  transversely,  passing  beneath  the 
oesophagus,  thoracic  duct,  vena  azygos  major,  and  gangli- 
ated cord  of  the  S3'm[)athetic  on  the  right  side;  and  beneath 
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the  vena  azygos  minor  and  the  gangliated  cord  of  the  sym- 
pathetic on  the  left  side. 

Each  arter}^  gives  off  a  jjosfeinor  branch  close  to  the 
vertebra?,  which  passes  backwards  between  the  transverse 
processes  to  the  mnscles  of  the  back,  giving  off  a  small 
spinal  branch  through  the  intervertebral  foramen  to  the 
spinal  cord  and  bod}^  of  each  vertebra  (Fig.  185,  p.  398). 

The  intercostal  arteries  lie  against  the  external  inter- 
costal muscles  at  first,  and  are  only  covered  by  pleura.  A 
vein  and  nerve  are  in  relation  with  each  artery,  the  vein 
being  highest  and  the  nerve  lowest  in  most  of  the  spaces, 
but  the  artery  being  below  the  nerve  at  first  in  the  three 
or  four  upper  spaces.  The  arteries  then  disappear  beneath 
the  internal  intercostals,  by  the  removal  of  one  or  two  of 
Avhich  the  vessels  and  nerves  can  be  traced  out.  The  artery 
soon  reaches  the  lower  border  of  the  adjacent  rib,  along 
the  groove  in  which  it  runs,  being  thus  protected  from 
injnrj'  in  the  operation  of  paracentesis  thoracis  [and  in 
accidents].  Lateral  and  anterior  cutaneous  branches  ai'e 
given  off"  by  both  arteries  and  nerves,  which  have  been 
already  seen. 

The  Intercostal  Veins  (Fig.  19t,  p.  430)  open  into  the 
azygos  vein  on  each  side.  The  vena  azygos  major  of  the 
right  side  has  been  already  seen. 

The  Vena  Azygos  Minor  (Fig.  197,  i8)  commencing 
in  the  left  lumbar  veins,  pierces  the  left  crus  of  the  dia- 
phragm and  receives  the  lower  intercostal  veins  of  the  left 
side;  it  has  been  seen  to  pass  behind  the  aorta  and  open 
into  the  vena  azygos  major.  The  upper  intercostal  veins 
of  the  left  side  either  open  into  the  sui^erior  intercostal 
vein  or  form  a  separate  vein  (vena  azj^gos  minor  superior) 
which,  communicating  with  the  superior  costal  vein  above, 
either  terminates  below  in  the  vena  azygos  minor,  or  crosses 
the  spine  separatel}^  to  open  into  the  vena  azygos  major. 

The  Intercostal  Nerves  (Fig.  195,  p.  424)  are  twelve 
in  number,  and,  with  the  exception  of  the  first,  accompany 
the  intercostal  arteries  and  are  distributed  to  the  front  and 
sides  of  the  chest.  The  first  nerve  gives  only  a  small 
branch  to  the  first  intercostal  space,  and  then  passes 
through  the  superior  aperture  of  the  thorax  to  join  the 
brachial  plexus. 

The  Gangliated  Cord  of  the  Sympathetic  (Fig. 
194,  31,  p.  420)  is  placed  over  the  heads  of  the  ribs  on  each 
side  of  the  thorax  just  outside  the  posterior  mediastinum 
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and  beneath  the  pleura,  being  continuous  with  the  cervical 
portion  of  the  sjmpathetic,  the  inferior  cervical  ganglion 

of  which  should  now  be  dis- 
sected on  the  neck  of  the  first 
rib.  The  thoracic  ganglia  are 
generally  said  to  correspond 
to  the  ribs  in  number,  but 
there  is  seldom  a  distinct  gan- 
glion for  the  first  rib,  it  being 
united  with  the  inferior  cer- 
vical ganglion  ;  and  occasion- 
ally two  of  the  lower  ganglia 
are  united. 

The  inferior  cervical  gan- 
glion has  branches  of  commu- 
nication with  the  two  cervical 
nerves,  and  gives  branches 
upon  the  vertebral  artery  and 
an  inferior  cardiac  nerve  to 
the  deep  cardiac  plexus  (Fig. 

f^  H|i''l  C^,    \  The  thoracic  ganglia  msLy  he 

i.     i^-WM^'M^^    ;l  divided  into  two  sets,  upper 

and  lower.  From  the  upper 
six  ganglia  communicatiug 
branches  are  given  to  the  six 
upper  intercostal  nerves,  and 
to  the  pulmonary  and  aortic 
plexuses.  From  the  six  lower 
ganglia  branches  of  communi- 
cation are  given  to  the  six 
lower  intercostal  nerves,  and 
the  three  splanchnic  nerves 
arise. 


Veins  of  thij 

1.  Superior  vena  cava. 

2.  Left  vena  innomiuata. 

3.  Right  vena  innominata. 

4.  Right  subclavian  vein., 

5.  Internal  jugular  vein. 

6.  External  jugular. 

7.  An lerior  jugular. 

8.  Interior  vena  cava. 

9.  External  iliac  vein. 

10.  Internal  iliac  vein. 

11.  Common  iliac  veins. 

12.  12.  Lumbar  veins. 


Trp.n'k  and  Neck  (from  Wilson). 

l.S.  Right  spermatic  vein. 
11.  Left  spermatic  vein. 

15.  Right  renal  vein. 

16.  Trunlc  of  the  hepatic  veins. 

17.  Vena  azygos  major. 

18.  Vena  azygos  minor. 

19.  A  branch  of  communication  with  the 

left  renal  vein. 

20.  Termination   of   the    lesser    in    the 

greater  vena  azygos. 

21.  Left  superior  intercostal  vein. 
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Splanchnic  Nerves  (Fig.  194,  43,  p.  420). — The  great 
splanchnic  nerve  is  derived  from  four  ganglia  (*7th,  8th,  9th, 
10th)  by  separate  fibres.  The  nerve  runs  inwards  and  thus 
enters  the  lower  part  of  the  mediastinum,  and  after  pierc- 
ing the  crus  of  the  diaphragm  joins  the  solar  plexus  in  the 
abdomen. 

The  lesser  splanchnic  nerve  is  derived  from  the  10th  and 
llth  ganglia,  and  also  pierces  the  crus  of  the  diaphragm  to 
join  the  solar  or  renal  plexus. 

The  least  [or  renal']  splanchnic  nerve  is  derived  from  the 
12th  ganglion,  and  goes  to  the  renal  plexus.  It  is  seldom 
found,  in  which  case  the  lesser  nerve  is  connected  with  the 
ganglion. 

The  Internal  Intercostal  Muscles  (Fig.  195,  p.  424) 
can  be  seen  beneath  the  pleura  without  any  further  dissec- 
tion. Beginning  at  the  sternum  the  muscles  reach  as  far 
as  the  angles  of  the  ribs,  at  which  points  the  intercostal 
vessels  and  nerves  h'ing  against  the  external  intei'costals 
are  visible.  The  fibres  of  the  internal  intercostals  take  a 
direction  contrary  to  that  of  the  external  intercostal  mus- 
cles, i.e.,  the}^  run  forwards  and  upwards  [like  the  fibres  of 
the  internal  oblique]. 

The  relation  of  the  parts  passing  through  the  superior 
aperture  of  the  thorax  can  be  now  full}^  understood,  and 
will  be  found  in  the  following  table  and  the  accompanying 
diagram  taken  from  nature  (iFig.  198). 

The  lungs  which  have  been  removed  and  laid  aside  are  now  to  be 
dissected,  and  the  structure  of  the  trachea  and  lungs  is  to  be  exa- 
mined. 

The  Trachea  is  about  four  inches  and  a  half  in  length, 
and  is  convex  in  front  but  flattened  posteriorly,  being  com- 
posed of  a  series  of  cartilages,  the  extremities  of  which  are 
connected  behind  by  fibrous  and  muscular  tissue.  There 
are  from  sixteen  to  twenty  cartilages,  each  measuring 
about  two  lines  in  depth  but  decreasing  in  depth  from 
above  downwards.  The  last  cartilage  is  peculiar,  in  being 
cut  obliquely  on  each  side  so  as  to  be  adapted  to  the  com- 
mencement of  the  bronchi.  The  cartilages  are  connected 
together  by  fibrous  tissue,  and  the  first  is  similarly  con- 
nected to  the  cricoid  cartilage. 

On  dissecting  away  the  fibrous  tissue  at  the  back  of  the 
trachea,  together  with  numerous  mucous  glands,  involun- 
tary muscular  fibres  will  be  seen  connecting  the  extremi- 
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Fig.  198. 


Median  Line. 

1.  Slerno-hyoid  muscles. 

2.  Sterno  thyroid  muscles. 

3.  Remains  of  thymus  gland. 

4.  Trachea. 

5.  ffisophagus. 

6.  6.  Longi  colli  muscles. 

Left  Side.  Rioht  Side. 

7.  Internal  mammaiy  artery 20.  Internal  mammary  artery. 

S.  Innominate   vein 21.  Innominate  vein. 

9.  Phrenic  nerve 22.  Phrenic  nerve. 

10.  Pneumogastric  nerve 23.  Pneumogastric  nerve. 

11.  Recurrent  laryngeal  nerve. 

12.  Cardiac  nerves 21.  Cardiac  nerves. 

13.  Left  carotid  artery. ^j.  Innominate  artery. 

14.  Left  subclavian  artery.   J 

15.  Thoracic  duct. 

16.  Apex  of  lung  and  pleura 26.  Apex  of  lung  and  pleura. 

17.  Sympathetic 27.  Sympathetic. 

18.  Superior  intercostal  artery 2S.  Superior  intercostal  artery. 

19.  First  dorsal  nerve 29.  First  dorsal  nerve. 

ties  of  the  cartilaginous  rings,  constituting  what  lias  been 
termed  the  trachealis  muscle.  Within  this  again  is  an 
elastic  layer  closely  connected  with  the  raucous  membrane. 
On  looking  into  the  lower  end  of  the  trachea  a  slight 
septum  will  be  seen  between  the  two  bronchi,  but  placed  to 
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the  left  of  the  median  line,  thus  favoring  the  passage  of 
foreign  bodies  into  the  right  bronchus,  the  orifice  of  which 
is  seen  to  be  larger  than  that  of  the  left  [and  more  directly 
in  the  axis  of  the  trachea  than  the  left]. 

The  trachea  and  bronchi  are  to  be  laid  open  from  behind  with 
scissors,  and  the  divisions  of  the  bronchi  should  be  followed  for  a 
short  distance  into  the  substance  of  the  lungs. 

The  Lungs. — The  mncons  membrane  of  the  air  tubes 
is  of  a  pinkish  color  and  has  ciliated  epithelium.  Nume- 
rous mucous  glands  are  imbedded  in  the  submucous  areo- 
lar tissue. 

On  tracing  the  bronchi  they  will  be  found  to  divide  (for 
the  most  part  dichotomously)  again  and  again,  the  cartila- 
ginous rings  becoming  merely  plates,  and  at  length  disap- 
pearing, and  the  air  tubes  thus  becoming  eventually  mem- 
branous. The  minute  bronchial  tubes  terminate  in  iyiter- 
cellular  passages^  in  which  the  mucous  membrane  is  co- 
vered with  squamous  epithe- 
lium. Opening  out  of  the  in- 
tercellular passages  are  the 
air-cells  or  alveoli,  the  septa 
between  which  are  formed  by 
reduplications  of  the  lining- 
membrane. 

The  air-cells  collected 
around  the  extremity  of  each 
minute  bronchial  tube  form 
a  lobule^  and  these  aggregated 
together  form  the  substance 
of  the  lung,  but  the  aii'-cells 
of  one  lobule  have  no  connec- 
tion with  those  of  another. 

The  pulmonarj^  artery  sub- 
divides like  the  bronchus,  giv- 
ing a  branch  to  each  lobule, 
which  ends  in  a  plexus  of  ca- 
pillaries distributed  beneath 
the  mucous  membrane  of  the 
air-cells  and  their  septa,  and 
also  on  the  walls  of  the  inter- 
cellular passages ;  the  capillaries  of  each  lobule  being  dis- 
tinct. 

The  pulmonary  veins  convey  the  arterialized  blood  from 
37 


A  Diagram  showing  the  Dilatation 
OF  THE  Ultimate  Bronchial  Tubes 
into  Intercellitlar  Passages,  and 
THE  Enlargement  of  the  latter 
near  the  Sdrface  of  the  Long  (from 
Wilson). 

a,  a.  Bronchial  tubes. 

h,  b.  Intercellular  passages,  on  the  walls 
of  which  the  air-cells  are  seen 
opening. 

e,  c.   Air-cells  near  the  surface  of  the 

lUDff. 
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the  lobules,  and  correspond  to  the  branches  of  the  arteries. 
They  have  no  valves. 

The  bronchial  arteries  may  be  traced  upon  the  bronchial 
tubes  for  some  distance.  They  supply  the  substance  of  the 
lung,  and  their  blood  is  returned  partly  by  the  bronchial 
veins  and  partly  by  the  pulmonary  veins.     (Waters.) 

Prevertebral  Region. 

The  carotid  arteries  with  the  jugular  veins,  and  tlie  pneumogastric 
and  sympathetic  nerves,  are  to  be  divided  at  the  level  of  the  top  of 
the  sternum,  and  the  trachea  with  the  oesophagus  is  to  be  severed  a 
little  lower  down.  The  neck  is  then  to  be  bent  forcibly  backward  so 
as  to  make  the  cut  surface  of  the  sliull  rest  upon  the  table,  and  the 
cesophagus  and  trachea  with  the  vessels  and  nerves  being  drawn 
forcibly  upward,  the  cellular  tissue  between  the  pharynx  and  the 
front  of  the  vertebral  column  is  to  be  cautiously  dissected  through 
until  the  under  surface  of  the  base  of  the  skull  is  exposed.  The  saw 
is  now  to  be  applied  close  behind  the  mastoid  process  and  an  oblique 
cut  made,  which  is  to  be  carried  through  the  whole  thickness  of  the 
temporal  bone  into  the  jugular  foramen,  and  prolonged  through  the 
remaining  portion  of  the  parietal  bone  to  the  cut  which  was  made  in 
removing  the  brain.  A  similar  cut  having  been  made  on  the  opposite 
side,  a  broad  chisel  is  to  be  applied  to  the  basilar  process  of  the  occi- 
pital bone  where  it  is  exposed  behind  the  pharynx,  and  it  is  to  be 
divided.  The  chisel  being  again  applied  on  each  side  of  the  middle 
line  will  unite  this  cut  with  those  made  by  the  saw,  and  the  prepara- 
tion will  then  be  divided  into  two  parts;  the  anterior  part  of  the 
skull  with  the  pharynx  and  deep  vessels  and  nerves  is  to  be  wrapped 
up  for  subsequent  examination  [p.  436] ,  and  the  muscles  attached  to 
the  vertebral  column  with  the  posterior  part  of  the  skull  are  now  to 
be  examined. 

The  Scaleni  muscles  have  been  seen  already  in  part,  but 
can  now  be  fully  dissected. 

The  Scalenus  Anticus  (Fig.  200,  2)  arises  from  the 
tubercle  on  the  inner  border  and  upper  surface  of  the  first 
rib  (scalene  tubercle),  and  ascends  to  be  inserted  into  the 
anterior  tubercles  of  the  transverse  processes  of  the  3d,  4th, 
5th,  and  Gth  cervical  vertebrae.  The  phi'enic  nerve  will  pro- 
bablj''  still  be  found  on  the  anterior  surface  of  the  muscle, 
and  behind  it  the  brachial  nerves  emerge  and  the  subcla- 
vian artery  passes. 

The  Scalenus  Medius  (Fig.  200,  7)  lies  behind  the 
brachial  nerves,  arising  from  the  rough  marking  upon  the 
upper  surface  of  the  first  rib  behind  the  groove  for  the  sub- 
clavian artery.     It  ascends  to  be  inserted  into  the  poste- 
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rior  tubercles  of  the  transverse  processes  of  the  lower  six 
cervical  vertebrte. 

The  Scalenus  Posticus  (Fig.  200),  which  is  the  smallest 
of  the  three  muscles,  arises  from  a  rough  mark  on  the  outer 
surface  of  the  second  rib, 
posterior  to  the  attachment  ^'S-  ^^^' 

of  the  serratus  maguus  ;  and 
is  inse?-ted  into  the  posterior 
tubercles  of  the  transverse 
processes  of  the  lowest  three 
cervical  vertebrae. 

The  Rectus  Capitis 
Anticus  Major  (Fig.  200, 
i)  aiHses  from  the  anterior 
tubercles  of  the  transverse 
processes  of  the  3d,  4th, 
5th,  and  6th  cervical  verte- 
brae (thus  corresponding  to 
the  insertion  of  the  scalenus 
anticus),  and  is  inserted  into 
the  under  surface  of  the  ba- 
silar process  of  the  occipital 
bone  close  to  the  median 
line.  The  insertions  of  this 
and  the  following  muscles 
are  very  generally  damaged 
by  the  division  of  the  base 
of  the  skull. 

The  Rectus  Capitis 
Anticus  Minor  (Fig.  200, 
4)  is  beneath  the  preceding- 
muscle,  which  must  be 
turned  aside  to  show  it.  It 
arises  from  the  front  of  the 
lateral  mass  of  the  atlas  and 
partly  from  its  transverse 
process,  and  ascends  ob- 
liquely inward  to  be  in- 
serted into  the  under  surface  of  the  basilar  process  of  the 
occipital  bone,  posterior  to  and  further  from  the  median 
line  than  the  rectus  major. 

The  Rectus  Capitis  Lateralis  (Fig.  200,  8)  is  now 
exposed,  although  not  a  prevertebral  muscle.  It  arises 
from  the  upper  surface  of  the  transverse  process  of  the 


Prevertebral  Muscles  of  the  Neck 
(from  Wilson). 

1.  Rectus  capitis  anticus  major. 

2.  Scalenus  anticus. 

3.  Lower  oblique  part  of  the  longus  colli 

of  the  right  side. 

4.  Rectus  capitis  anticus  minor. 

5.  Upper   oblique   portion   of  the   longus 

'  colli. 

6.  Vertical  portion  of  longns  colli. 

7.  Scalenus  medius;  behind  which  is  seen 

the  scalenus  posticus. 

8.  Rectus  lateralis,  left  side. 

9.  One  of  the  intertransversales. 
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atlas,  and  is  inserted  into  the  under  surface  of  the  jugular 
process  of  the  occipital  bone. 

The  Longus  Colli  (Fig.  200)  lies  on  the  front  of  the 
cervical  vertebrae,  and  is  most  conveniently  divided  into 
three  portions,  two  oblique  and  one  vertical. 

The  inferior  oblique  portion  (3)  arises  from  the  bodies 
of  the  1st  and  2d  dorsal  vertebrae,  and  passes  obliquely 
upward  to  be  insei^ted  into  the  transverse  processes  of  the 
5th  and  6th  cervical  vertebrae. 

The  superior  oblique  portion  (5)  arises  from  the  anterior 
tubercles  of  the  transverse  processes  of  the  3d,  4th,  and 
5th  cervical  vertebrae,  and  passes  upward  and  outward  to 
be  inserted  into  the  anterior  tubercle  of  the  atlas. 

The  vertical  por-tion  (6)  arises  from  the  bodies  of  the 
three  lower  cervical  and  three  upper  dorsal  vertebrae,  and 
is  inserted  into  the  bodies  of  the  2d,  3dj  and  4th  cervical 
vertebrae. 

All  the  prevertebral  muscles  draw  forward  the  upper 
part  of  the  vertebral  column  or  bow  the  head,  when  acting 
S3aiimetricall3^ ;  or  when  the  muscle  of  one  side  acts  alone 
it  draws  the  spine  to  that  side.  The  scaleni  muscles,  when 
the  vertebrae  are  fixed,  act  upon  the  ribs  and  raise  them, 
thus  being  extraordinary  muscles  of  inspiration. 

The  small  Intertransverse  muscles  may  be  seen  between 
the  transverse  processes.  The  anterior  ones  pass  between 
the  anterior  tubercles  of  the  transverse  processes,  and  the 
posterior  ones  will  be  seen  in  the  dissection  of  the  back. 
Between  them  the  anterior  divisions  of  the  cervical  nerves 
appear. 

The  Vertebral  Artery  will  be  seen  between  the  scale- 
nus anticus  and  the  longus  colli  muscles,  and  may  be  more 
conveniently  traced  through  the  foramina  in  the  transverse 
processes  than  at  an  earlier  period  (f.  p.  416). 

Dissection  or  the  Pharynx. 

Befoi'e  dissecting  the  anterior  half  of  the  skull  with  the 
pharynx,  the  dissector  should  examine  the  fauces  and 
upper  part  of  the  pharynx  from  the  mouth.  The  soft 
palate  with  the  uvula  in  the  median  line  will  be  readily 
recognized,  and  passing  from  the  soft  palate  on  each  side 
will  be  seen  the  two  pillars  of  the  fauces  with  the  tonsil 
between  them.  The  anterior  pillar  extends  from  the  soft 
palate  to  the  tongue,  being  vertical  in  direction  and  formed 
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l\y  the  palato-glossns  muscle.  The  posterior  pillar  passes 
oblique]}-  backwards  and  is  lost  in  the  phar3'nx,  being 
formed  by  the  palato-phar^nigeus  muscle.  The  tonsil  is 
generally  much  shrunken  in  a  subject  which  has  arrived 
at  this  stage  of  dissection. 

The  pharynx  and  upper  part  of  the  oesophagus  are  to  be  carefully 
distended  with  cotton-wool  or  tow,  and  the  preparation  being  placed 
with  the  face  downwards,  is  to  be  secured  over  a  small  block  with 
hooks,  one  set  of  which  should  draw  the  cesophagus  down  and  keep 
the  pharynx  tense.  The  vessels  and  nerves  at  the  back  of  the  pharynx 
are  to  be  examined  before  the  muscular  bag  itself  is  dissected. 

The  vessels  and  nerves  now  to  be  examined  have  all 
been  seen  in  part  in  previous  dissections,  and  then  from 
either  the  front  or  the  side.  They  are  now  all  seen  from 
behind,  and  this  must  be  borne  in  mind  thoroughly,  or  will 
lead  to  misconception  of  the  description.  The  section  of 
the  base  of  the  skull  is  seldom  precisely  similar  on  the  two 
sides  and  it  will  generally  be  found  advisable  therefore  to 
trace  the  parts  first  brought  into  view  on  one  side,  and 
the  carotid  artery,  etc.,  on  the  other,  as  in  the  illustration 
(Fig.  201,  p.  438). 

The  Sympathetic  Nerve  (Fig.  201,  12,  18)  with  its 
superior  and  middle  cervical  ganglia  is  at  once  exposed, 
and  some  of  its  branches  ma}-  be  very  conveniently  traced. 

The  superior  cervical  ganglion  (i  2)  is  fusiform  and  nearly 
an  inch  in  length.  It  lies  behind  the  internal  carotid  artery, 
and  has  small  branches  of  communication  with  the  follow- 
ing cranial  nerves — the  glosso-pharyngeal,  the  pneumogas- 
tric,  and  the  hypoglossal  [Fig.  163,  p.  300].  The  branches 
of  communication  with  the  cervical  nerves  have  been  already 
seen  (p.  359).  The  branches  of  distribution  are,  (1)  the 
nervi  molles  distributed  upon  the  external  carotid  artery 
and  its  branches;  (2)  the  pharyngeal  branch  which  can 
now  be  traced  to  the  pharynx,  where  it  enters  in  the  forma- 
tion of  the  pharyngeal  plexus;  (3)  the  laryngeal  branch  to 
the  superior  lar3^ngeal  nerve ;  (4)  the  superior  cardiac 
nerve  which  has  been  already  seen. 

The  Middle  cervical  ganglion  (18)  is  of  small  size,  and 
gives  off  (1)  thj-roid  branches  upon  the  inferior  thyroid 
artery  and  (2)  the  middle  cardiac  nerve. 

The  Ninth  [12th  S.)  or  Hypoglossal  Nerve  (Fig. 
201,  10]  is  necessarily  cut  off  at  the  anterior  condyloid 
foramen  in  making  the  dissection,  and  should  therefore  be 
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traced  from  below,  where  it  will  be  found  in  relation  with 
the  occipital  artery.  The  nerve  is  at  first  posterior  to  the 
internal  carotid  artery  and  jugular  vein,  and  then  passes 
between  them,  and  also  between  the  pneumogastric  and 

Fig.  201. 
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SECTTON  OP  THR  PHARYNX  WITH  THi:  CAROTID  VESSELS  AND  THE  EIGHTH  [9TH,  IOTF, 

ND  llTH  S.],  Ninth  [12ih  S,],  and  Sympathetic  Nerves  (drawn  by  J.  T.  Gray). 


Fibrous  bag  of  pharynx. 

2.  Glosso-pharyngeal  nerve. 

Posterior  belly  of  digastric. 

i.  Pneumogastric  nerve. 

Splenius  capitis. 

Spinal-accessory  nerve. 

Superior  constrictor  of  pharynx. 

Internal  jugular  vein. 

Ascending  pharyngeal  artery. 

Hypoglossal  nerve. 

Stylo-pharyngeus. 

Superior  ganglion  of  sympathetic. 


13.  Sterno-mastoid. 

14.  Pharyngeal  branch  of    pneumogas- 

tric. 

15.  Middle  constrictor  of  pharynx. 

16.  Superior  laryngeal  nerve. 

17.  Common  carotid  artery. 

IS.  Middle  ganglion  of  sympathetic. 
19.  Inferior  constrictor  of  pharynx. 
20    Cardiac  nerves. 

21.  (Esophagus. 

22.  Recurrent  laryngeal  nerve. 


spinal-accessory  nerves,  with  the  former  of  which  it  has  a 
communication,  as  well  as  with  the  superior  cervical  gan- 
glion of  the  sympathetic.  A  small  branch  connected  with 
the  ninth  [12th  S.]  nerve  at  one  end  and  loose  at  the  other 
is  the  communicating  branch  from  the  first  and  second 
cervical  nerves  (Fig.  202,  19). 
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Tlie  Jugular  Vein  (Fig.  201,  8)  commences  outside  the 
skull  by  the  junction  of  the  lateral  sinus  with  the  inferior 
petrosal  sinus.  Its  course  in  the  neclc  has  been  already 
seen,  and  it  should  uow  be  divided  close  to  the  skull  and 
removed. 

The  Spinal-accessory  Nerve  [11th  S.]  (Fig.  201,  6) 


Diagram  of  the  Eiohth  [9th, 
lOiH,  axdIIth  S.],  Ninth  [12th 
S.],  AND  Sympathetic  Nerves 
(from  Hirsclifeld  aud  Leveill6). 

1.  Facial  nerve. 

2.  Glosso-pharyngeal  nerve  with 

its  petrous  ganglion. 

3.  Pneuniogastric  nerve. 

4.  Spinal-accessory  nerve. 

5.  Hypoglossal  nerve. 

6.  Superior  cervical  ganglion  of 

sympathetic. 

7.  Loop  between  1st  and  2d  cer- 

vical nerves. 

S.  Carotid    branch    of    sympa- 
thetic. 

9.  Tympanic   nerve  (Jacobson). 

10.  Its  branch  to  carotid  plexus. 

11.  Its  branch  to  Eustachian  tube. 

12.  Its  branch  to  fenestra  ovalis. 

13.  Its  branch  to  fenestra  rotunda. 

14.  Its  union  with   small  superfi- 

cial petrosal  nerve. 
1.5.  Its  union  with  large   super- 
ficial petrosal  nerve  [form- 
ing the  Vidian  nerve]. 

16.  Otic  ganglion. 

17.  Auricular  nerve  of  pneumo- 

gastric. 

15.  Junction    of    pneumogastric 

with  spinal-accessory. 

19.  Junction  with  9th  nerve  [12th 

S.]  and  1st  cervical  nerve. 

20.  Junction  of   mastoid   branch 

of  spinal-accessory  and  2d 
cervical  nerve. 

21.  Pharyngeal  plexus. 

22.  Superior  laryngeal  nerve. 

23.  External  laryngeal  nerve. 

21.  Middle   cervical   ganglion    of 

sympathetic. 
25.  Junction   of    digastric    nerve 

(7th)   with    glosso-pharyn- 

geal. 


Fiff.  202. 
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emerges  from  the  foramen  jugulare,  where  it  is  closely 
connected  with  the  pneumogastric  nei've,  and  may  be 
traced  to  the  deep  surface  of  the  sterno-mastoid  muscle. 

The  Pneumogastric  Nerve  [10th  S.]  (Fig.  201,  4) 
leaves  the  foramen  jugulare  in  the  same  sheath  as  the 
spinal-accessory  nerve,  with  which  it  has  communicating 
branches.  Two  ganglia  are  found  upon  the  pneumogastric 
nerve,  viz.,  the  superior  or  ganglion  of  the  root,  and  the 
inferior  or  ganglion  of  the  trunk. 

The  ganglion  of  the  root  is  very  small,  and  is  placed  in 
the  jugular  foramen.  It  has  minute  branches  of  communi- 
cation with  the  glosso-pharyngeal,  spinal-accessory,  sj'm- 
pathetic,  and  seventh  nerves.  The  communication  with  the 
latter  is  through  a  minute  auricular  branch  which  enters 
a  hole  near  the  root  of  the  styloid  process  and  passes 
through  the  temporal  bone  to  the  pinna  (Fig.  202,  17). 

The  ganglion  of  the  trunk  is  nearly  an  inch  long  and 
of  a  pink  color,  and  has  branches  of  communication  with 
the  hypoglossal,  the  sympathetic,  and  the  loop  of  the  first 
and  second  cervical  nerves.  It  gives  off  the  following 
branches : — 

(1).  The  pharyngeal  branch  of  the  pneumogastric  (Fig. 
201,  14,  p.  438),  which  receives  a  communicating  branch 
from  the  spinal-accessory  nerve  and  then  passes  in  front  of 
(or  sometimes  behind)  the  internal  carotid  artery  to  the 
pharynx,  where  it  assists  in  forming  the  pharyngeal  plexus 
upon  the  middle  constrictor  muscle  (Fig.  202,  21). 

(2).  The  superior  laryngeal  nei^ve  (Fig.  201,  r6),  which 
takes  an  oblique  course  behind  the  internal  carotid  to  the 
larynx,  where  it  has  been  already  seen  to  give  ofUhe  external 
laryngeal  branch  and  then  to  pierce  the  thyro-hyoid  mem- 
brane (Fig.  202,  22). 

The  Glosso-pharyngeal  Nerve  [9th  S.]  (Fig.  201,  2) 
lies  in  a  little  special  notch  in  the  lower  border  of  the  petrous 
bone  as  it  leaves  the  jugular  foramen,  being  thus  isolated 
from  the  remainder  of  the  eighth  nerve  [10th  and  11th 
nerves  S.].  It  then  passes  forward  over  the  internal  carotid 
artery  and  reaches  the  stjdo-pharyngeus  muscle,  at  the 
lower  border  of  which  it  has  already  been  seen  in  the  sub- 
maxillary region  and  has  been  traced  to  the  tongue  (p. 
395). 

It  presents  two  small  ganglia,  one  at  the  upper  part  of 
the  foramen,  the  supei'ior  or  jugular  ganglion  which  is  of 
very  small  size,  and  the  other  at  the  lower  part  of  the 
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foramen  Tvhich  is  larger  and  is  called  the  wferior  ov  petrous 
ganglion  or  ganglion  of  Anderi<ch  (Fig-.  202,  2). 

The  npper  ganglion  involves  only  some  of  the  fibres  of 
the  nerve,  but  they  all  pass  through  the  lower  ganglion. 

The  lower  ganglion  has  branches  of  communication  with 
the  pneumogastric  nerve,  one  going  to  its  superior  ganglion 
and  anotheF  to  the  auricular  nerve  ;  also  with  the  superior 
ganglion  of  the  sympathetic  ;  and  with  the  facial  nerve  by  a 
branch  which  pierces  the  posterior  belly  of  the  digastric 
(Fig.  202,  25). 

The  glosso-pharyngeal  nerve  gives  off  the  following 
branches  in  its  course  to  the  tongue : — 

(l).  Carotid  hi^anclies  which  join  the  s^'mpathetic  plexus 
on  that  vessel  and  communicate  with  the  pharyngeal  branch 
of  the  pneumogastric. 

(2).  Muscular  branches  to  the  stylo-pharyngeus. 

(3).  Pharyngeal  branches  which  assist  in  forming  the 
pharyngeal  plexus. 

(4).    Tonsillitic  branches  to  the  tonsils  and  the  soft  palate. 

By  cautiously  cutting  awaj^  the  temporal  bone  with  the  bone- 
forceps  the  dissector  may,  in  a  favorable  subject,  see  some  of  the 
branches  of  Jacobson's  nerve. 

The  Tympanio  branch  of  the  glosso-pharyngeal  nerve 
(Jacobson's  nerve)  (Fig.  202,  9)  arises  from  the  petrous 
ganglion,  and  enters  an  aperture  in  the  ridge  of  bone  be- 
tween the  carotid  foramen  and  the  jugular  fossa.  It  pierces 
the  floor  of  the  tympanum  and  grooves  the  promontory 
on  its  inner  wall,  giving  branches  to  the  fenestra  ovalis, 
the  fenestra  rotunda,  and  the  lining  membrane  of  the 
tympanum  and  Eustachian  tubes. 

The  communicating  branches  of  Jacobson's  nerve  are 
three  in  number;  one  joining  the  carotid  plexus  in  the 
carotid  canal  (10)  ;  the  second  joining  the  great  superficial 
petrosal  nerve  (15);  and  the  third  running  through  the 
temporal  bone  to  end  in  the  otic  ganglion  as  the  small 
superficial  petrosal  nerves  of  Arnold  (14).  {See  also  Fig. 
206,  19,  p.  450.) 

Opportunity  may  be  taken  at  this  point  to  examine  the 
ossicles  of  the  tympanum  (p.  462). 

The  Pharyngeal  Plexus  (Figs.  201  and  202)  is  to  be 
found  upon  the  middle  and  inferior  constrictors  of  the 
pharjmx,  both  of  which  it  supplies.  The  branches  forming 
the  plexus  are  derived  from  the  nerves  which  have  been 
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examined,  viz.,  the  glosso-pharyngeal,  the  pneumogastric 
(pharyngeal  and  superior  laryngeal  branches),  and  the 
sympathetic. 

In  all  probability  the  carotid  canal  in  the  temporal  bone  will  have 
been  opened  on  one  side  in  making  the  section  of  the  skull,  but  if 
not,  this  may  now  be  done  with  the  bone-forceps. 

The  Internal  Carotid  Artery  (Fig.  201,  p.  438)  has 
been  already  seen  from  the  front  in  the  dissection  of  the 
neck,  and  is  now  seen  from  behind.  It  ascends  by  the  side 
of  the  pharynx,  being  separated  from  it,  however,  by  the 
ascending  phar^aigeal  branch  of  the  external  carotid  artery. 
Behind  the  artery  is  the  trunk  of  the  sympathetic,  and 
crossing  its  posterior  aspect  is  the  superior  larjuigeal  nerve 
of  the  pneumogastric.  In  front  of  it  is  the  styloid  pro- 
cess with  the  stylo-glossus  and  stylo-pharyngeus  muscles, 
and  the  glosso-pharyngeal  nerve ;  and  to  the  outer  side  the 
pneumogastric  nerve  with  the  jugular  vein.  The  danger 
of  the  close  proximity  of  the  carotid  to  the  pharynx  has 
been  exaggerated,  since  (as  will  be  afterwards  seen)  any 
ordinary  incision  may  be  made  in  the  tonsils  or  back  of 
the  pharynx  without  an}-  risk  of  injuring  the  vessel,  which 
lies  quite  to  the  side. 

The  carotid  takes  a  tortuous  course  in  the  temporal  bone 
and  cranium,  making  two  sigmoid  turns,  one,  the  longer, 
in  the  petrous  bone,  and  the  other  by  the  side  of  the  sella 
turcica.  [It  also  makes  a  third  between  these  two  at  the 
apex  of  the  petrous  portion  of  the  temporal  bone.]  In  this 
j)art  of  its  course  it  is  more  or  less  surrounded  by  a 
plexus  of  nerves  derived  principally  from  the  sympathetic. 

The  Ascending  Pharyngeal  Artery  (Fig.  201,  9, 
p.  438)  is  one  of  the  ascending  branches  of  the  external 
carotid  artery.  It  arises  near  the  bifurcation  of  the  common 
carotid,  and  ascends  by  the  side  of  the  pharynx,  and  to  the 
inner  side  of  the  internal  carotid  artery,  to  the  base  of  the 
skull.  It  gives  branches  to  the  prevertebral  muscles,  anas- 
tomosing with  the  ascending  cervical  arter}^,  and  divides 
into  meningeal  and  pharyngeal  branches. 

The  meningeal  branches  are  very  small,  and  enter  the 
skull  by  the  foramen  lacerum  medium  and  the  foramen 
jugulare,  to  supply  the  dura  mater. 

The  i^haryngeal  branches  supply  the  pharynx  and  turn 
over  the  upper  border  of  the  superior  constrictor  to  supply 
the  palate;  they  anastomose  with  the  inferior  palatine 
branch  of  the  facial  arter^^ 
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The  ascending  pharyngeal  vein  opens  into  the  internal 
jngular. 

The  constrictor  muscles  of  the  pharynx  are  to  be  cleaned  in  the 
direction  of  their  fibres,  beginning  at  the  lower  border  of  the  inferior 
constrictor.  In  order  to  see  the  origin  of  the  superior  constrictor,  it 
will  be  necessary  to  remove  the  internal  pterygoid  on  one  side.  The 
pharyngeal  plexus  must  necessarily  be  destroyed  in  the  course  of  the 
dissection,  but  the  superior  and  inferior  laryngeal  and  the  glosso- 
pharyngeal nerves  are  to  be  preserved. 

The  Inferior  Constrictor  (Fig.  203, 9,  p.  444)  is  the  most 
superficial  of  the  three  muscles  of  the  pharynx,  the  upper 
oblique  border  overlapping  the  middle  constrictor,  and  the 
lower  straight  border  being  continuous  with  the  oesopha- 
gus. It  a7'ises  from  the  side  of  the  cricoid  cartilage  in  front 
of  the  articular  facet,  and  from  the  ala  of  the  thyroid  car- 
tilage behind  the  oblique  line.  All  the  fibres  are  inserted 
into  the  median  raphe.  The  recurrent  laryngeal  nerve 
passes  beneath  the  lower  border  of  the  inferior  constrictor, 
and  the  superior  larj'ugeal  nerve  and  artery  intervene  be- 
tween it  and  the  middle  constrictor. 

The  Middle  Constrictor  (Fig.  203,  10)  is  a  fan-shaped 
muscle  which  with  its  fellow  of  the  opposite  side  forms  a 
ti'apezium  in  the  median  line.  It  arises  from  the  upper 
surface  of  the  great  cornu  of  the  hyoid  bone,  from  the  lesser 
cornu,  and  from  the  stylo-hyoid  ligament ;  and  its  fibres 
ascend  and  descend  obliquely  to  be  inseried  into  the  median 
raphe  of  the  pharynx. 

The  middle  constrictor  is  overlapped  by  the  inferior  con- 
strictor, and  itself  covers  the  superior  constrictor  in  part. 
It  is  separated  from  the  inferior  constrictor  by  the  superior 
laryngeal  nerve,  and  from  the  superior  constrictor  by  the 
stylo-pharyngeus  muscle  and  glosso-pharyngeal  nerve. 

The  Superior  Constrictor  (Fig.  203,  11)  arises  from 
the  lower  third  of  the  internal  pterygoid  plate  and  from 
the  hamular  process  of  the  sphenoid  bone ;  from  the  ptery  go- 
maxillary  ligament  opposite  the  attachment  of  the  bucci- 
nator; from  the  inner  surface  of  the  lower  jaw  above  the 
posterior  extremity  of  the  mjdo-hyoid  ridge,  and  slightly 
from  the  side  of  the  tongue.  The  fibres  curve  backward, 
leaving  an  interval  between  the  muscle  and  the  base  of  the 
skull  in  which  the  fibrous  bag  of  the  pharynx  is  visible,  and 
are  inserted,  into  the  median  raphe,  being  overlapped  at  the 
lower  part  by  the  middle  constrictor.     Distinct  tendinous 
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fibres  may  occasionally  be  traced  to  the  tubercle  on  the 
under  surface  of  the  basilar  process  to  which  the  fibrous 

bag  of  the  pharynx  is  attach- 
Fig.  203.  ed.    The  superior  constrictor 

is  sepai'ated  from  the  middle 
constrictor  by  the  st3do-pha- 
ryngeus  muscle  and  glosso- 
phar^^ngeal  nerve.  Above 
its  upper  curved  border  the 
ascending  pharyngeal  artery 
sends  a  branch  to  the  palate 
together  with  a  branch  of  the 
inferior  palatine  arter}^,  and 
the  levator  palati  muscle  and 
the  Eustachian  tube  cross 
obliquely  inward  beneath  the 
fibrous  bag. 

The  three  constrictors  are 
supplied  by  the  pharyngeal 
plexus  of  nerves;  the  supe- 
rior has  also  branches  from 
the  glosso-pliaryngeal,  and 
the  inferior  from  the  external 
laryngeal  nerve. 

The  Stylo-Pharyngeus 
Muscle  (Fig.  203,  12)  has 
already  been  seen  at  its  ori- 
gin, and  can  now  be  followed 
to  its  insertion  by  dividing- 
some  of  the  fibres  of  the  mid- 
dle constrictor.  It  arises 
from  the  root  of  the  styloid 
process  of  the  temporal  bone, 
and  passes  between  the  supe- 
rior and  middle  constrictors 
to  be  inserted  into  the  bag 
of  the  pharj^nx  and  into  the 
posterior  border  of  the  thy- 
roid cartilage.  It  is  sup- 
plied  by  the  glosso-pharyn- 
geal  nerve. 
The  Fibrous  bag  of  the  Pharynx  is  very  thin  at  the  lower 
part  where  it  lies  between  the  muscular  fibres  and  the  mu- 
cous membrane,  but  above  the  border  of  the  superior  con- 
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Pharynx  (from  Wilson). 

1.  Trachea. 

2.  Cricoid  cartilage. 

3.  Crico-thyroid  membrane. 

4.  Thyroid  cartilage. 

5.  Thyro-hyoid  membrane. 

6.  Os  hyoides. 

7.  Stylo-hyoid  ligament. 
S.  ffisophagus. 

9.  Inferior  constrictor. 

10.  Middle  constrictor. 

11.  Superior  constrictor. 

12.  Stylo-pharyngeus,  passing  down  be- 

tween the  superior  and  middle  con- 
strictor. 

Fibrous  bag  of  the  pharynx  seen 
above  the  constrictor. 

Pterygo-maxillary  ligament. 

15.  Buccinator. 

16.  Orbicularis  oris. 

17.  Mylo-hyoideus. 
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stricter  it  is  much  stronger,  and  is  expanded  from  side  to 
side,  covering-  in  the  Eustachian  tubes  and  the  levatores 
pahxti  muscles.  At  the  base  of  the  skull  it  is  attached  to 
the  basilar  process  of  the  occipital  bone,  to  the  Eustachian 
tube,  and  to  the  under  surface  of  the  petrous  portion  of 
the  temporal  bone;  and  is  carried  forwards  to  the  root 
of  the  pterj'goid  process  and  the 
internal   pterj-goid    plate   of   the  Fig.  204. 

sphenoid  bone,  becoming  continu-     k\  M 

ous  with  the  pterj'go-maxillary 
ligament. 

The  pharynx  is  to  be  opened  from  be- 
hind by  an  incision  in  the  median  line 
from  the  basilar  process  to  the  com- 
mencement of  the  oesophagus.  The 
fibrous  bag  is  to  be  detached  from  the 
occipital  bone  on  each  side  and  held 
widely  open  with  hooks,  and  the  whole 
of  the  cotton  wool  is  to  be  removed  from 
the  interior  of  the  pharynx. 

The  Interior  of  the  Pharynx 

(Fig.  204)  presents  seven  opening 
in  the  following  order  from  above 
downwards;  (1  and  2)  the  two 
posterior  nares  separated  by  the 
vomer;  (3  and  4)  the  two  Eusta- 
chian tubes ;  (5)  the  isthmus  fau- 
cium,  or  opening  of  the  mouth ;  (6) 
the  superior  aperture  of  the  larynx 
guarded  by  the  epiglottis  ;  and  (t) 
the  opening  into  the  oesophagus. 

The  soft  palate  or  velum  pendu- 
lum palati  (5)  intervenes  between 
the  nose  and  the  mouth,  and  con- 
sists of  a  fibrous  membrane  which 
is  attached  to  the  palate  bones 
and  is  strengthened  by  expansions 
from  the  several  muscles  of  the 
palate;  it  is  covered  by  mucous 
membrane,  which  is  ciliated  on  the 
upper  but  not  on  the  lower  sur- 
face. The  centre  of  its  free  border  is  prolonged  into  the 
uvula,  and  on  each  side  will  be  seen  the  two  folds  called  the 
38 


Pharynx  laid  open  from  be- 
hind (from  Wilson). 

1..  Section  of  base  of  skull. 

2,  2.  Walls  of  i^harynx  drawn 

aside. 

3,  3.  Posterior  uares  separated 

by  the  vomer. 

4.  Right  Eustachian  tube. 

5.  Soft  palate. 

6,  6.  Posterior  pillars  of  fauces. 

7.  Anterior  pillar  of  fauces. 
S.  Base  of  tongue. 

9.  Epiglottis. 

10.  Aperture  of  larynx. 

11.  Bacli  of  larynx. 

12.  Opening  of  ojsophagus. 

13.  (Esophagus. 

14.  Trachea. 
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inllars  of  the  fauces^  formed  by  mucous  membrane  reflected 
upon  the  palato-giossi  and  palato-pharyngei  muscles. 

The  mucous  membrane  of  the  pharj^nx  is  continuous  with 
botli  that  of  the  nose  and  of  the  mouth,  and  its  epithelium 
varies  in  different  situations,  being  squamous  throughout 
the  canal  below  the  level  of  the  palate,  but  columnar  and 
ciliated  above  that  point. 

This  is  the  best  opportunity  for  studying  the  Process  of 
Deglutition,  The  food  having  been  duly  masticated  and 
insalivated,  the  mouth  is  closed  in  order  that  the  lower  jaw 
may  afford  a  fixed  point  from  which  the  muscles  of  the  tongue 
ma}^  act.  The  bolus  of  food  is  tlien  carried  back  to  the 
fauces  by  the  movement  of  the  tongue,  and  is  there  grasped 
l)_y  the  pillars  of  the  fauces  and  prevented  from  returning. 
The  phar3nix  is  now  raised  by  the  stylo-pharyngei  muscles 
and  is  at  the  same  time  widened  to  receive  the  food,  which 
is  prevented  from  ascending  into  the  nares  by  the  raising 
and  tension  of  the  soft  palate,  due  to  the  action  of  the 
levator  and  circumflexus  [tensor]  palati  of  both  sides.  The 
constrictors,  b}^  their  successive  contraction  from  above 
downwards,  next  force  the  food  towards  the  oesophagus. 
At  the  same  moment  the  larynx  is  raised  by  the  action  of 
the  elevators  of  the  hyoid  bone,  and  the  aperture  of  the 
larynx  is  compressed  against  the  epiglottis  and  the  base 
of  the  tongue ;  and  by  this  means  the  food  is  prevented 
from  entering  the  windpipe.  An  additional  security  is  pro- 
vided by  the  epiglottis,  which  when  health}'  is  folded  down 
over  the  aperture  of  the  larjaix  by  [the  tongue  and]  the 
passage  of  the  food;  but  that  the  epiglottis  is  not  essential 
is  shown  by  cases  in  which  the  cartilage  has  been  destroyed 
by  ulceration,  the  process  of  deglutition  still  remaining 
perfect.  Lastly  the  contraction  of  the  oesophagus  carries 
the  food  down  to  the  stomach. 

The  Palate. 

The  soft  palate  is  to  be  stretched  by  inserting  a  hook  into  the 
uvula  [it  had  better  be  sewed  down  along  its  free  border]  and  the 
mucous  membrane  [forming  with  the  submucous  glands  quite  a  thick 
layer]  is  to  be  removed  from  the  upper  surface  of  the  palate  and  the 
neighboring  bones,  so  as  to  expose  the  muscles  above  tlie  palate  and 
the  Eustachian  tube.  The  levator  palati  will  be  found  passing 
obliquely  inwards,  the  azygos  uvulse  in  the  median  line  of  the  palate, 
and  the  tensor  palati  can  be  best  seen  by  dividing  the  levator  and  de- 
taching the  fibres  of  the  superior  constrictor  from  the  hamular  pro- 
cess, when  the  muscle  will  be  found  upon  the  internal  pterygoid  plate. 


MUSCLES    OF    THE    PALATE, 


Ail 


The  Levator  Palati  Mollis  (Fig.  205,  5)  arises  from 
tlie  under  surface  of  the  apex  of  the  petrous  portion  of  the 
temporal  bone  and  from  the  under  surface  of  the  Eusta- 
chian tube.  The  muscle  passes  inward  above  the  border 
of  the  superior  constrictor  muscle,  and  is  inserted  into  the 
soft  palate  hy  a  broad  expansion  which  meets  that  of  its 
fellow-muscle  in  the  median  line. 


Fig.  205. 


Muscles  of  the  Palate  (drawn  by  J.  T.  Gray). 


1.  Septum  narium. 

2.  Eustachian  tube. 

3.  Pterygoideus  externus. 

4.  Pterygoideus  internus. 

5.  Levator  palati  mollis. 

6.  Circumflexus  [tensor]  palati. 

7.  Superior  constrictor  of  pharynx. 


S.  Azygos  uvula. 

9.  Palato-pharyngeus. 

10.  Stylo-pharyngeus. 

11.  Middle  constrictor  of  pharynx. 

12.  Palato-pharyngeus  (cut). 

13.  Inferior  constrictor  of  pharynx. 

14.  OEsophagus. 


The  Circumflexus  [or  Tensor]  Palati  (Fig.  205,  6) 
arises  from  the  scaphoid  fossa  at  the  root  of  the  internal 
pterygoid  plate  and  slightly  from  the  under  surface  of  the 
wing  of  the  sphenoid  ;  also  from  the  outer  surface  of  the 
Eustachian  tube.  The  tendon  descends  vertically  to  wind 
round  the  hamular  process  of  the  sphenoid  bone,  where  it  is 
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lubricated  by  a  minute  bursa,  and  tlien  takes  a  horizontal 
direction  to  the  soft  palate.  It  is  inserted  into  the  palate 
by  an  expansion  beneath  the  levator,  and  also  into  the 
transverse  ridge  on  the  under  surface  of  the  palate  bone. 

The  Azygos  Uvulae  (Fig.  205,  8)  consists  of  two  small 
muscular  slips  placed  parallel  to  and  on  each  side  of  the 
median  line.  It  arises  from  the  posterior  nasal  spine  of 
the  palate  bone,  and  is  insey^ed  into  the  uvula. 

The  levator  palati  raises  the  soft  palate,  and  the  circum- 
flexus  [tensor]  makes  it  tense  on  each  occasion  of  swallow- 
ing. The  azygos  uvulse  can  have  but  a  slight  and  unim- 
portant action  upon  the  uvula.  The  levator  palati  and 
azygos  uvulffi  are  supplied  by  palatine  branches  from  the 
spheno-palatine  (Meckel's)  ganglion;  the  tensor  palati 
receives  a  branch  from  the  otic  ganglion. 

Surgery. — The  muscles  above  the  palate,  and  especially 
the  levator  palati,  are  of  interest  surgically  in  relation  to 
the  operation  of  staphyloraphy,  or  that  for  closure  of  a 
congenital  fissure  of  the  palate.  Sir  W.  Fergusson  has 
clearly  shown  that  the  two  segments  of  a  fissured  soft 
palate  are  drawn  asunder  by  the  levatores  palati  on  every 
occasion  of  swallowing,  and  he  therefore  proposed  and 
carried  out  the  division  of  these  muscles,  by  means  of  a 
knife  consisting  of  a  lancet-sliaped  blade  set  at  right  angles 
to  the  handle,  which  is  passed  through  the  fissure. 

Opportunity  is  to  be  taken,  before  the  pillars  of  the 
fauces  are  dissected,  to  observe  the  important  surgical  fact 
that  a  bistoury,  if  made  to  transfix  the  tonsil  from  before 
backwards,  will  pass  internally  to  the  carotid  artei'y,  un- 
less the  point  of  the  instrument  is  directed  purposely  to 
one  side,  in  which  case  it  would  be  possible  to  injure  this 
important  vessel. 

The  Eustachian  Tube  (Fig.  205,  2)  is  the  communi- 
cation between  the  pharynx  and  the  tympanum  or  middle 
ear.  The  osseous  portion  of  the  canal  is  in  the  temporal 
bone,  but  the  cartilaginous  portion  is  now  seen  to  be 
nearly  an  inch  in  length  and  to  terminate  in  a  broad 
trumpet-shaped  extremity.  The  cartilage  of  which  the 
tube  is  formed  is  triangular  in  sliape  and  is  doubled  upon 
itself,  the  deficiency  at  the  lower  part  being  completed  by 
fibrous  tissue.  In  the  recent  condition  the  thick  mucous 
membrane  converts  the  opening  into  a  mere  vertical  slit. 
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which  is  generally'  closed,  but  during  the  process  of  de- 
glutition is  opened  by  the  action  of  the  circumflexus  [ten- 
sor] palati  muscle,  and  thus  the  equilibrium  of  the  air  in 
the  tj-mpanum  is  maintained. 

The  palate  is  to  be  drawn  up  so  as  to  put  the  pillars  of  the  fauces 
ou  the  stretch  as  much  as  possible,  and  the  raucous  membrane  is  to 
be  removed  to  expose  the  palato-glossus  and  palato-pharyngeus 
muscles. 

The  Palato-glossus  is  placed  in  front  of  the  tonsil  and 
is  very  small  and  indistinct.  The  muscle  arises  from  the 
middle  line  of  the  soft  palate  in  common  with  its  fellow, 
and  descends  to  the  side  of  the  tongue,  where  it  is  inserted^ 
joining  the  fibres  of  the  st3-lo-glossus  and  byo-giossus 
muscles. 

The  Palato-pharyngeus  (Fig.  205,  9)  is  larger  than  the 
palato-glossus,  and  is  placed  behind  the  tonsil.  It  arises 
in  the  palate  by  two  slips  which  are  separated  b3'  the  leva- 
tor palati  muscle,  and  the  fibres  of  which  meet  those  of 
the  opposite  muscle  in  the  median  line.  The  muscle  passes 
obliquely  downwards  to  the  pharj^ix  to  be  iriserted  into 
the  posterior  border  of  the  th3a'oid  cartilage  with  the 
st^do-pharyngeus,  and  to  be  lost  in  the  wall  of  the  pharynx 
itself. 

The  palato-glossus  muscle  is  the  constrictor  of  the  fauces 
and  grasps  the  bolus  of  food  when  it  has  passed  out  of 
the  mouth,  thus  preventing  its  return.  Both  it  and  the 
palato-pharyngeus  are  suijplied  by  branches  from  Meckel's 
ganglion. 

The  Amygdala  or  Tonsil  is  placed  between  the  palato- 
glossus and  palato-pharyngeus  muscles  and  is  usually  much 
shrunken  after  death.  It  consists  of  a  number  of  mucous 
follicles  collected  together,  the  orifices  of  which  ma}^  be 
seen  on  the  internal  surface.  The  outside  of  the  tonsil 
is  in  close  relation  with  the  superior  constrictor  of  the 
phar^aix  and  with  the  ascending  pharyngeal  artery.  It  is 
to  be  noticed  that  it  is  anatomically  impossible  for  any 
enlargement  of  the  tonsil  to  obstruct  the  Eustachian  tube 
and  thus  produce  deafness.  [Externally  the  tonsil  cor- 
responds about  to  the  angle  of  the  lower  jaw.] 

The  tongue  and  the  larynx  are  to  be  detached  by  dividing  all  the 
structures  between  them  and  the  palate,  and  are  to  be  carefully  pre- 
served for  subsequent  examhiation.  By  inverting  the  skull  the  hard 
palate  will  then  be  brought  into  view. 
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The  Hard  Palate  (Fig.  208,  7,  p.  455)  is  continuous  with 
the  soft  palate,  but  its  mucous  membrane  is  much  more 
dense,  being  inseparably  united  in  great  part  with  the  peri- 
osteum of  the  maxillary  and  palate  bones.  The  mucous 
membrane  presents  a  median  ridge  indicative  of  the  con- 
genital division  of  the  parts,  and  is  thrown  into  more  or 
less  transverse  folds  near  the  anterior  part  where  it  is  pro- 
longed on  to  the  gums.  Numerous  raucous  glands  lie  im- 
mediately beneath  the  mucous  membrane  and  open  upon 
its  surface. 

Fig.  206. 
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Dissection  of  the  Superior  Maxilla 
Hirschfeld 

1.  Superior  maxillary  nerve. 

2.  Posterior  dental  nerves. 

3.  Inner  wall  of  orbit. 

4.  Orbital  branch  (cut). 

5.  Anterior  dental  nerve. 

6.  Meckel's  ganglion. 

7.  Vidian  nerve. 
S.  Sixth  nerve. 

9.  Carotid  branch  of  Vidian. 
10.   [Greater]  superficial  petrosal  nerve. 


RY  Nerve  and  Meckel's  Ganolion  (from 
and  Leveille). 

11.  Carotid  plexus  of  sympathetic. 

12.  Lesser  [Superficial]  petrosal  nerve. 

13.  Superior  cervical  ganglion  [of  sym- 

pathetic]. 

14.  Facial  nerve. 

15.  Internal  jugular  vein. 

16.  Chorda  tympani  [nerve]. 
17  Glosso-pharyngeal  nerve. 
19.  Jacobsou's  nerve. 


The  Gums  (Fig.  206)  are  composed  of  dense  fibrous 
tissue  inseparably  united  with  the  periosteum,  of  the  alveo- 
lus, and  covered  by  the  mucous  membrane  of  the  mouth 
which  is  prolonged  into  the  sockets  of  the  teeth,  where  it 
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becomes  contiiuious  Tvitli  the  peridental  membrane  cover- 
ing- them. 

The  Teeth  (Fig.  206)  of  the  upper  jaw  are  16  in  num- 
ber, viz.,  4  incisors,  2  canines,  4  bicuspids,  and  6  raokxrs, 
the  most  posterior  molars  being  the  denies  sapientise  or 
wisdom  teeth.  Each  tooth  consists  of  a  crown,  a  neck, 
and  a  fang,  and  upon  extracting  a  molar  tooth  it  will  be 
found  to  have  three  fangs,  two  being  on  the  outer  and  one 
on  the  inner  side. 

The  teeth  of  the  lower  jaw  correspond  in  number  to 
those  of  the  upper  jaw,  but  have  been  necessarily  inter- 
fered with  in  the  progress  of  the  dissection.  The  lower 
molar  teeth  differ  from  those  of  the  upper  jaw  in  present- 
ing onl}'  two  fangs. 

The  Lips  (Fig-  206)  are  formed  externally  b}^  skin,  and 
internally  bj^  mucous  membrane,  which  is  reflected  on  to 
them  from  the  gums ;  and  between  the  two  are  the  fibres 
of  the  orbicularis  oris  with  some  cellular  tissue  and  mucous 
glands  and  the  coronary  arteries.  The  fold  of  mucous 
membrane  connecting  each  lip  with  the  alveolus  in  the 
median  line  is  called  the  frxnum  labii,  and  is  more  promi- 
nent in  the  upper  than  in  the  lower  lip. 

The  Superior  Maxillary  Nerve. 

The  skull  being  placed  with  the  base  downwards,  a  cut  with  the 
chisel  is  to  be  carried  in  a  straight  line  from  the  sphenoidal  fissure 
to  the  foramen  ovale.  The  side  of  the  skull  is  then  to  be  sawn 
through  at  right  angles  to  the  first  incision,  meeting  it  at  the  fora- 
men ovale,  and  the  piece  of  bone  is  to  be  removed.  The  remains  of 
the  malar  bone  are  next  to  be  removed  by  sawing  into  the  spheno- 
maxillary fissure  externally  to  the  infra-orbital  canal;  with  the  bone- 
forceps  any  remaining  bone  is  then  to  be  taken  away,  so  as  to  expose 
the  whole  extent  of  the  superior  maxillary  nerve. 

The  Superior  Maxillary  Nerve  (Fig.  206,  i,  and 
Fig.  20*7,  p.  452)  (second  division  of  the  5tli)  leaves  the 
cranium,  at  the  foramen  rotundura,and,  having  crossed  the 
spheno-maxillar}^  fossa,  enters  the  infra-orbital  canal  and 
appears  on  the  face  at  the  infra-orbital  foramen.  It  gives 
otf  the  following  branches : — 

1.  Orbital  bi^anch  (Fig.  206,  4^  which  enters  the  orbit  by 
the  spheno-maxillarj^  fissure  and  divides  into  two  branches 
(malar  and  temporal),  which  have  been  seen  in  the  dissec- 
tion of  the  face  and  scalp. 

2.  Spheno-palatine    b?-anches    (6),    which    descend    to 
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Meckel's   ganglion   placed    opposite   the   spheno-palatine 
foramen,  and  will  be  afterwards  dissected. 

3.  Posterior  dental  branches  (2),  which  supply  the  gums, 


[Fig.  207. 


Illd    NERVE. 


Vth    1  Sensory  root 
NERVE  S  Motor       " 


Facial  nerve. 


GLOSSO-PnARVN(?EAI,    %/"' 

nerve    % 


Inferior  doutal 


Ciliary  nerves 

Laclirymal  nerve 
Frontal  " 

Kasal  " 

Orbital  " 

Infra-orbital  " 


Dental  branches 


—  Cloquet's  ganglion  (?) 


Lingual  nerve 
Dental  branches 

Mental  nerve 
Mylo-hyoid  nerve 


Diagram  of  the  Fifth  Nerve  and  it 
G.  Ganglion  of  Gasser. 
C.  Ciliary  ganglion. 
M.  Meckel's     " 

0.  Otic  " 
S.  M.  Submaxillary  ganglion. 

1.  First  or  ophthalmic  division  of  fifth 

passing    through    the   sphenoidal 
fissure. 

II.  Second  or  superior  maxillary  division 

of  fiftli  passing  through  the  fora- 
men rotundum. 

III.  Third  or  inferior  maxillary  division 

of  fifth  (containing  all  the   motor 

root)  passing  through  the  foramen 

ovale. 

Motor  roots  of  the  ganglia. 

Sensory     "        "  " 

Sympathetic  roots  of  the  gan- 


dia. 


a.  Spheno-palatine  nerves. 

h.  I'osterior  dental  nerve. 

.  Anterior        "  " 

The  three  foramina  of  exit  of  the  fifth  nerve  on  the  face  are  indicated  by  small 
circles  on  the  frontal,  infra-orbital,  and  mental  nerves.] 


Ganglia. 

d.  Auriculo-temporal  nerve. 

e.  Greater  (or  large)  superficial  petrosal 
nerve  which,  after  it  is  joined  by 
the  sympathetic  branch  from  the 
carotid  plexus,  becomes  the  Vidian 
(v.)  and  goes  to  the  ganglion  of 
Meckel  (M.). 

/.  Lesser  (or  small)  superficial  petrosal 
going  to  the  otic  ganglion  (C). 

g,  g.  Cliorda  tyrapani  nerve  going  to 
join  the  inferior  dental  and  theuce 
to  the  submaxillary  ganglion 
(S.  M.). 

h.  Branch  of  Jacobson's  nerve  (glosso- 
pharyngeal) which  joins  the  lesser 
superficial  petrosal  nerve. 

m.  Muscular  branches  to  muscles  of 
mastication. 

n.  Naso-palatine  nerve. 

p.  Palatine  nerves,  the  anterior  anasto- 
mosing with  the  naso-palatine. 

V.  Vidian  nerve. 
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and  enter  the  canals  on  the  posterior  aspect  of  the  upper 
jaw  to  supply  the  molar  and  bicuspid  teeth  and  to  commu- 
nicate with  the  anterior  dental  nerve. 

4.  Anterior  denial  branch  (5)  which  arises  from  the 
nerve  in  the  infra-orbital  canal  and  can  only  be  seen  by 
lajnng  the  canal  open.  It  descends  in  a  special  canal  in 
the  wall  of  the  antrum  to  the  incisor  and  canine  teeth,  and 
has  a  communication  with  the  posterior  dental  nerve. 

The  branches  of  the  dental  nerve  can  only  be  traced  to 
the  teeth  by  removing  the  outer  plate  of  the  alveolus,  but 
the  expenditure  of  time  and  trouble  necessary  for  this  will 
not  be  repaid  by  the  results. 

The  facial  brandies  of  the  superior  maxillary  nerve 
have  been  seen  in  the  dissection  of  the  face  (p.  3*76). 

Tlie  Infra- orbital  Artery  accompanies  the  superior 
maxillar}'  nerve.  It  is  the  terminal  branch  of  the  internal 
maxillar}'  artery  and  gives  a  branch  to  the  orbit,  and  an 
anterior  dental  branch  which  accompanies  the  anterior 
dental  nerve  to  the  teeth. 

The  infra-07^bital  vein  communicates  with  the  facial  vein 
•  and  ends  in  the  internal  maxillary  vein. 

The  Cavity  op  the  Nose. 

In  making  a  sectioii  of  the  nasal  cavities  it  will  be  found  to  be 
almost  impossible  to  preserve  the  septum  and  the  turbinate  bones  of 
both  sides  uninjured,  and  the  better  plan  therefore  is  to  preserve 
the  septum  carefully  at  the  expense  of  the  turbinate  bones  of  one 
side,  and  afterwards  to  remove  it  so  as  to  obtain  a  good  view  of  the 
turbinate  bones  and  meatuses  of  the  nose  on  the  opposite  side.  The 
saw  being  placed  on  one  side  of  the  septum  and  parallel  to  it,  is  to 
be  carried  through  the  cribriform  plate  of  the  ethmoid  bone  and  the 
palatine  processes  of  the  maxillary  and  palate  bones,  and  the  soft 
palate  having  been  detached,  the  skull  Avill  be  divided  into  two  por- 
tions, one  of  which  can  be  used  for  the  examination  of  the  nose,  and 
the  other  for  the  dissection  of  Meckel's  ganglion,  etc. 

The  Septum  Narium  (Fig.  209,  ^■,  p.  456)  is  a  vertical 
plate,  which  upon  removal  of  the  mucous  membrane  will 
be  found  to  be  partly  bony  and  partly  cartilaginous.  The 
bones  entering  into  its  formation  are  the  following:  the 
crest  of  the  nasal  bone,  the  nasal  spine  of  the  frontal  bone, 
the  large  perpendicular  plate  of  the  ethmoid  bone,  the 
vomer,  a  part  of  the  rostrum  of  the  sphenoid  bone,  and  the 
crest  of  the  maxillary  and  palate  bones  upon  which  the 
vomer  rests  below.     The  cartilage  of  the  septum  is  trian- 
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gular  in  shape  and  fits  into  tlie  interval  between  tlie  verti- 
cal plate  of  the  ethmoid  and  the  vomer,  bnt  it  not  unfre- 
quently  extends  backwards  for  a  considerable  distance 
between  those  bones  when  they  are  not  so  fully  developed 
as  usual. 

The  whole  septum  may  be  bent  considerably  to  one  side 
as  the  result  of  congenital  malformation  or  of  violence, 
and  the  cartilage  may  be  perforated  either  congenitally  or 
from  disease.  The  vomer  presents  an  oblique  groove  for 
the  naso-palatine  nerve,  which  will  be  afterwards  seen  upon 
the  opposite  side  of  the  bone. 

The  [mucous  membrane  is  to  be  dissected  away  carefully  from  the 
bone  to  see  the  olfactory  nerves  which  groove  the  bone,  and  then  the] 
septum  is  to  be  removed  piecemeal  with  the  bone-forceps,  so  as  to 
leave  the  mucous  membrane  on  the  opposite  side  untouched.  The 
naso-palatine  nerve  and  artery,  and  some  branches  of  the  olfactory 
nerve  at  the  upper  part  of  the  membrane,  may  be  seen  if  putrefaction 
is  not  too  far  advanced.  Tlie  mucous  membrane  is  then  to  be  de- 
tached below  and  turned  up,  when  the  nasal  cavity  will  be  exposed. 

The  Nasal  Fossa  (Fig.  208)  is  a  cavity  bounded  above 
by  a  roof  which  slopes  anteriorly  and  posteriorly,  but  is 
horizontal  in  the  middle,  being  formed  anteriorly  b}^  the 
nasal  bone  and  the  nasal  spine  of  the  frontal  bone  ;  in  the 
middle  by  the  horizontal  cribriform  plate  of  the  ethmoid 
bone,  and  posteriorly  by  the  under  surfaces  of  the  body  of 
the  sphenoid  bone  and  of  the  sphenoidal  process  of  the 
palate  bone.  The  floor  is  slightly  concave  from  side  to 
side  and  is  formed  by  the  palatine  processes  of  the  maxil- 
lary and  palate  bones.  The  inner  wall  is  formed  by  the 
septum  which  has  been  examined.  The  outer  wall  is  divided 
into  three  meatuses  by  the  protection  from  it  of  the  three 
turbinate  bones,  of  which  the  two  upper  are  portions  of 
the  ethmoid  bone,  but  the  lowest  is  a  separate  bone  articu- 
lated upon  the  orifice  of  the  antrum. 

The  Superior  Meatus  (b)  is  between  the  superior  and 
middle  turbinate  bones,  and  is  the  smallest  of  the  three, 
extending  for  not  more  than  one-third  of  the  length  of 
the  outer  wall.  The  posterior  ethmoidal  cells,  [the  spheno- 
palatine foramen],  and  the  sphenoidal  sinus  open  into  this 
meatus. 

The  Middle  Meatus  (g)  is  between  the  middle  and  in- 
ferior turbinate  bones,  and  extends  for  the  whole  length  of 
the  outer  wall,  curving  upwards  anteriorly.  The  anterior 
ethmoidal  cells,  the  frontal   sinus  (through   the   infundi- 
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bulura  of  the  ethmoid  boue),  and  the  antrum  of  Highmore 
open  into  tlie  meatus. 

The  Inferior  3Ieatus  (k)  is  between  tlie  inferior  turbi- 
nate boue  and  the  floor  of  the  nasal  fossa.  It  extends  the 
whole  length  of  the  fossa,  and  at  the  anterior  part  has  the 
nasal  duct  opening  into  it. 

It  should  be  noticed  that  the  orifice  of  the  Eustachian 
tube  is  close  to  the  posterior  extremity  of  the  inferior  tur- 
binate bone,  and  that  in  using  the  Eustachian  catheter,  the 
point  of  the  instrument  has  therefore  to  be  raised  before 
it  can  enter  the  tube. 

The  Mucous  Membrane  lining  the  nasal  fossae  is  termed 
the  pituitarij  or  Schnei- 


derian  membrane^  and 
is  thickest  at  the  loAver 
part  of  the  cavity,  where 
it  is  also  ciliated  and 
furnished  with  numer- 
ous mucous  glands. 

The  upper  part  of  the 
mucous  membrane  both 
on  the  outer  and  inner 
walls  of  the  fossa  is  pe- 
culiar, and  has  been 
named  the  Olfactory  Re- 
gion, from  the  fact  that 
the  branches  of  the  ol- 
factory or  first  nerve  are 


Fig.  208. 


The  Meatuses  of  the  Nose  on 

Frontal  bone. 

Nasal  bone. 

Crista  galli  of  the  ethmoid. 

Cribriform  plate  of  the  ethmoid. 

Part  of  the  sphenoidal  sinus. 

Basilar  portion  of  the  sphenoid  hone. 

7.  Palatine  process  of  the  superior 
maxillary  bone. 

[Anterior]  nasal  spine. 

Palatine  process  of  the  palate  bone. 

Superior  turbinate  bone. 

Superior  meatus. 

A  probe  passed  into  the  posterior  eth- 
moidal cells. 

Opening  of  the  sphenoidal  sinus  into 
the  superior  meatus. 

Spheno-palatine  foramen. 


THE  Left  Side  (from  Wilson). 

/.  Middle  turbinate  bone. 

g,  g.  Middle  meatus. 

h.  A  probe  passed  into  the  infundibulum 
leading  from  the  frontal  sinus  and 
anterior  ethmoidal  cells ;  the  tri- 
angular aperture  immediately 
above  the  letter  is  the  opening  of 
the  antrum. 

I.  Inferior  turbinate  bone. 

Ti,  k.  Inferior  meatus. 

I,  I.  A  probe  passed  up  the  nasal  duct. 

m.  Internal  pterygoid  plate. 

n.  Its  hamular  process. 

0.  External  pterygoid  plate. 

p.  Root  of  the  pterygoid  processes. 

q.  Posterior  palatine  foramina. 
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distributed  to  it.  It  is  impossible  to  distinguish  this  region 
except  immediately  after  death,  but  it  comprises  the  upper 
and  a  portion  of  the  middle  turbinate  bones,  and  the  cor- 
responding portion  of  the  septum.  The  mucous  membrane 
of  the  olfactory  region  is  of  a  brown  color  in  the  recent 
state,  and  its  epithelium  is  of  the  tessellated  variety. 

Fig.  209. 


Lef  r  Olfactory  Nerve,  with  its  Distribu 

1.  Froatal  sinus. 

2.  Nasal  bone. 

3.  Crista  galli  of  ethmoid  bone. 

4.  Sphenoidal  sinus  of  left  side. 

5.  Sella  turcica. 

6.  Basilar  process  of  sphenoid  and  occi- 

pital bone. 

7.  Posterior  opening  of  the  right  naris. 

S.  Opening  of  the  Eustachian  tube  in  the 
upper  part  of  the  pharynx. 

9.  Soft  palate  divided  through  its  mid- 
dle. 


TioN  ON  THE  SeptdmNarium  (from  Wilson). 
10.  Cut  surface  of  the  hard  palate. 

a.  Olfactory  nerve. 

b.  Us  three  roots  of  origin. 

c.  The  olfactory  bulb. 

d.  Nasal  nerve  (ophthalmic  div.  of  .^)th). 

e.  Naso-palatine  nerve  (fromthespheno- 

palatine  ganglion). 
/.  The  anterior  palatine  foramen. 
g.  Branches  of  the  naso-palatine  nerve 

to  the  palate. 
h.  Anteri  or  and  posterior  palatine  nerves 
i.  Septum  narium. 


The  Olfactory  Nerve  (Fig.  209,  a)  is  the  special 
nerve  of  smell,  and  its  branches,  which  are  derived  from 
the  olfactory  bulb  [c],  reach  the  nasal  cavitj^  by  piercing  the 
cribriform  plate  of  the  ethmoid  bone.  The  branches  [run 
between  the  mucous  membrane  and  the  bone  and]  are  dis- 
tributed to  the  olfactory  region,  i.  e.,  upon  the  superior 
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and  middle  turbinate  bones  and  the  upper  tliird  of  the 
septum,  but  are  vev}^  difficult  to  follow,  owing  to  their 
being  destitute  of  the  white  substance  of  Schwann. 

The  nerves  of  common  sensation  to  the  nose  are  deriA^ed 
from  Meckel's  ganglion  and  will  be  afterwards  dissected. 

With  a  strong  pair  of  scissors  the  turbinate  bones  may  be  readily 
cut  so  as  to  expose  the  several  openings  mto  the  three  meatuses 
[p.  454]. 

The  nasal  branch  of  the  fifth  nerve  (Fig.  209,  d)  maybe 
found  in  a  groove  on  the  under  surface  of  the  nasal  bone 
in  its  passage  from  the  orbit  to  the  face,  and  gives  a  branch 
to  the  septum  (p.  330). 

Dissection  op  Meckel's  Ganglion,  etc. 

Before  beginning  this  dissection  the  student  should  ascer- 
tain the  position  of  the  spheno-palatine  foramen  (Fig.  208, 
e),  opposite  to  which  the  spheno-palatine  ganglion  is  placed, 
and  through  which  the  internal  maxillary  artery  enters  the 
nose.  This  will  be  found  on  either  half  of  the  skull  imme- 
diately behind  the  superior  meatus  of  the  nose. 

The  mucous  membrane  lining  the  vertical  plate  of  the  palate  bone 
is  to  be  removed,  and  the  thin  plate  of  bone  chiselled  through  imme- 
diately below  the  spheno-palatine  foramen,  when  the  palatine  nerves 
and  arteries  will  be  exposed  inclosed  in  a  tube  of  membrane.  An 
attempt  may  be  made  to  open  up  the  Vidian  canal  in  tlie  root  of  the 
pterygoid  process,  in  order  to  expose  the  Vidian  nerve  and  artery, 
but  the  proceeding  is  very  difficult  and  seldom  satisfactory  in  its 
results. 

The  Spheno-palatine  or  Meckel's  Ganglion  (Figs. 
210,  I,  and  207,  M,  p.  452)  is  a  minute  red  body,  situated 
opposite  the  spheno-palatine  foramen,  which  is  connected 
with  the  superior  maxillary  nerve  b}^  one  or  two  branches 
(p.  451);  with  the  facial  nerve  by  the  Vidian  nerve  [Fig. 
207,  u]  ;  and  with  the  sympathetic  upon  the  internal  carotid 
artery  by  a  branch  which  joins  the  Vidian  nerve  (Fig.  206, 
9,  p.  450). 

The  Branches  (Fig.  210)  of  the  ganglion  are  ascending, 
descending,  internal,  and  posterior. 

1.  The  ascending  branches  are  two  or  three  of  very  small 
size,  which  pass  to  the  periosteum  of  the  orbit  through  the 
spheno-maxillary  fissure. 

2.  The  descending  branches  go  to  the  palate,  and  are 
three  in  number : — 
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The  anterior  or  great  palatine  nerve  (14)  descends 
through  the  posterior  palatine  canal  to  the  hard  palate, 
where  it  forms  a  junction  with  the  naso-palatine  nerve, 
passing  through  the  anterior  palatine  canal  (Fig.  209,  g). 
Whilst  in  the  canal  the  nerve  gives  off  inferior  nasal 
branches  to  the  inferior  turbinate  bone. 

Fig.  210. 


-—^itn^r 


Meckel's  Ganglion  and  its  Branches  (from  Hirsclifeld  and  Leveill^). 


1.  Spheno-palatine  ganglion  (Meckel). 

2.  Superior  turbinate  bone. 

3.  Vidian  nerve. 

4.  Nasal  branches. 

5.  Carotid  artery  in  temporal  bone. 

6.  Middle  turbinate  bone. 

7.  [Greater]   superficial  petrosal  nerve 

joining  the  7tli. 

8.  Naso-palatine  nerve  (cut). 

9.  Carotid  branch  of  Vidian. 


10.  Inferior  turbinate  bone. 

11.  Pharyngeal  nerve. 

12.  Inferior  nasal  branches. 

13.  Pterygoideus  externus. 

14.  Anterior  or  great  palatine  nerve. 

15.  Tensor  palati. 

16.  Middle  or  external  palatine  nerve. 

17.  Posterior  palatine  nerve. 
19.  Levator  palati  (cut). 

21.  Pterygoideus  internus. 


The  middle  or  external  palatine  nerve  (16)  is  very  small, 
and  descends  to  the  soft  palate  and  tonsil. 

The  pjosterior  or  small  palatine  nerve  (17)  descends 
through  a  small  canal  behind  the  great  nerve,  and  is  dis- 
tributed to  the  soft  palate  and  uvula,  suppljdng  the  levator 
palati  and  the  azygos  uvulte  muscles  \i.  e.,  the  two  ele- 
vators of  the  palate]. 

3.  The  internal  branches  pass  through  the  spheno-pala- 
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tine  foramen  to  the  nose,  and  are  the  superior  nasal  and 
the  naso-palatine  nerves. 

The  sujicrior  nasal  branches  (4)  supply  the  mucous 
membrane  of  the  upper  and  middle  turbinate  l)ones. 

The  naso-palatine  nerve  (Fig.  209,  e)  crosses  the  nasal 
fossa  to  the  septum,  along  which  it  passes  through  a  groove 
in  tlie  vomer  to  the  anterior  palatine  canal.  In  the  canal 
the  left  nerve  lies  in  front  of  the  naso-palatine  arteries  and 
the  right  behind  them,  and  both  descend  to  the  front  of 
the  hard  palate  to  unite  with  the  great  palatine  nerve. 

4.  The  postei'ior  branches  are  the  Vidian  and  the  pterygo- 
palatine nerves. 

The  Vidian  nerve  (Figs.  210,  3,  206,  7,  p.  450,  and  201,  v,  p. 
452)  runs  through  the  Vidian  canal  in  the  pterygoid 
process  and  divides  into  superficial  petrosal  and  carotid 
branches. 

The  superficial  petrosal  branch  (Figs.  210,  7,  and  206, 
10)  pierces  the  cartilage  which  tills  up  the  foramen  lacerum 
medium  basis  cranii,  and  runs  in  a  groove  on  the  surface 
of  the  petrous  portion  of  the  temporal  bone  to  the  hiatus 
Fallopii,  through  which  it  passes  to  join  the  facial  nerve. 

The  carotid  branch  (Figs.  210,  9,  and  206,  9)  joins  the 
sympathetic  plexus  upon  the  internal  carotid  artery. 

The  pterygo-palatine  or  pharyngeal  nerve  (Fig.  209,  11) 
is  very  small,  and  passes  through  the  pterygo-palatine  canal 
to  the  mucous  membrane  of  the  upper  part  of  the  pharynx. 

The  Internal  Maxillary  Artery  gives  off  the  follow- 
ing-branches in  the  spheno-maxillary  fossa :  the  descending 
palatine.  Vidian,  pterygo-palatine,  spheno-palatine,  and 
infra-orbital,  the  last  of  which  has  been  already  mentioned. 

1.  The  posterior  or  descending  palatine  artery  accom- 
panies the  great  palatine  nerve  through  the  posterior 
palatine  canal.  It  gives  branches  to  the  soft  palate,  and 
uvula,  which  descend  through  the  smaller  palatine  canals, 
and  then  runs  forward  on  the  hard  palate,  supplying  it 
and  anastomosing  with  the  nasal  or  spheno-palatine  artery 
at  the  anterior  palatine  canal. 

2.  The  Vidian  artery  accompanies  the  nerve  through  the 
Vidian  canal,  and  supplies  the  upper  part  of  the  pharynx 
and  the  Eustachian  tube. 

3.  The  pter-y go-palatine  artery  is  very  small  and  runs 
backwards  through  the  pterygo-palatine  canal. 

4.  The  nasal  or  spheno-palatine  artery  enters  the  nose 
by  the  spheno-palatine  foramen  and  gives  branches  to  the 


460  THE    OTIC    GANGLION. 

mucous  membrane  of  the  upper  part  of  the  cavity,  which 
anastomose  with  the  anterior  and  posterior  ethmoidal 
branches  of  the  ophthalmic  artery.  The  naso-palatine 
branch  runs  down  the  septum  of  the  nose  with  the  naso- 
palatine nerve  and  anastomoses  with  the  arterj'^  of  the 
septum  from  the  facial  trunk,  and  also  with  the  descending 
palatine  artery  through  the  anterior  palatine  canal. 

The  Otic  Ganglion. 

If  the  part  is  not  too  much  decomposed,  the  otic  ganglion  may  be 
exposed,  from  within,  on  the  side  upon  which  the  internal  pterygoid 
muscle  has  not  been  cut  away.  The  levator  palati  muscle  and  the 
Eustachian  tube  are  to  be  carefully  removed,  when  upon  the  inner 
surface  of  the  pterygoid  muscle  will  be  found  the  nerve  to  that  mus- 
cle, which  if  traced  upwards  will  lead  to  the  ganglion. 

The  Otic  Ganglion  (Figs.  211,  7,  and  20Y,  0,  p.  452) 
(Arnold's)  is  a  minute  body  lying  on  the  upper  of  the  third 
division  of  the  fifth  nerve  [just  under  the  foramen  ovale], 
and  especially  connected  with  the  branch  to  the  internal 
pterygoid  muscle.  Like  all  the  cranial  ganglia,  the  otic 
has  motor,  sensory,  and  sympathetic  roots;  the  motor 
root  from  the  fifth  nerve ;  the  sensory  roots  from  the  auri- 
culo-temporal  nerve  [5th]  and  from  Jacobson's  nerve,  by 
means  of  the  small  superficial  petrosal  nerve  of  Arnold; 
and  the  sympathetic  root  from  that  upon  the  middle  menin- 
geal artery.  [The  motor  and  sensory  roots  of  this  ganglion 
are  given  very  differently  by  different  anatomists.  Pro- 
bably the  motor  root  is  from  the  facial  and  glosso-pharyn- 
geal  by  the  lesser  superficial  petrosal  nerve  (Fig.  20*1,/,  p. 
452)  and  the  sensory  as  in  the  other  ganglia  fi'om  the  fifth 
either  directly  or  through  its  auriculo-temporal  branch.] 

The  otic  ganglion  gives  branches  to  two  muscles,  the 
tensor  tympani  and  the  circumflexus  [tensor]  palati  \i.  e., 
two  tenso7's  as  Meckel's  ganglion  supplies  two  elevators]. 

The  Tympanum. 

If  the  tympanum  has  not  been  damaged  in  the  previous,  dissections, 
an  attempt  may  be  made  to  trace  the  facial  nerve  through  the  tem- 
poral bone,  thus  :  the  base  of  the  skull  being  turned  upward,  the  saw 
is  to  be  carried  through  a  line  drawn  from  the  stylo-mastoid  foramen 
to  the  foramen  ovale.  By  this  cut  the  cavity  of  the  tympanum  will 
be  divided,  and  it  will  be  possible  to  examine  its  walls  and  ossicula, 
together  with  the  seventh  nerve  and  the  chorda  tympani. 
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The  Tympanum  or  Middle  Ear  (Fig.  211)  is  an 
irregularly  six-sided  cavity,  which  may  be  conveniently 
said  to  resemble  a  room  with  a  passage  (meatus  auditorius 
externus)  leading  to  it. 

The  outer  wall  of  the  chamber  is  formed  by  the  mem- 
brana  tympani,  which  is  placed  obliquely  at  the  end  of  the 
meatus  ;  the  inner  wall  corresponds  to  the  outer  wall  of 
the  vestibule  ;  in  front,  is  the  opening  of  the  Eustachian 
tube  with  the  special  tube  for  the  tensor  tympani  muscle 
formed  by  the  processus  cochleariformis ;  behind,  is  the 
opening  into  the  mastoid  cells.  The  roof  of  the  chamber 
is  a  thin  portion  of  bone  separating  it  from  the  cavity  of 
the  cranium  ;  the  ^oor  is  a  thicker  portion  corresponding 
to  the  jugular  fossa. 

Fig.  211. 


IxTEEXAL  VIEW  OF  Otic  GANGLION  AKD  TrMPANtJM  (fi'om  Hii'sclifeld  and  LeveilI6). 


1.  Sensory   portion  of  oth  nerve   with 

Gasserian  ganglion. 

2.  Tensor  tympani  muscle  (cut). 

3.  Motor  portion  of  5th  passing  beneath 

the  ganglion. 

4.  Malleus. 

5.  Small  superficial  petrosal  nerve   of 

Arnold. 

6.  Incus. 

7.  Otic  ganglion. 

8.  Facial  nerve. 


9.  Chorda  tympani  [nerve]. 

10.  Membrana  tympani. 

11.  Tensor  palati  muscle  (cut). 

12.  Middle  meningeal  artery. 

13.  13.  Lingual  nerve  (5th). 
l-t.    Auriculotemporal  nerve. 

15.  Inferior  dental  nerve  (5th). 

16.  Pterygoideus  externus. 

17.  Pterygoideus  internus. 
IS.  Internal  maxillary  artery. 
20,  20.   Mylo-hyoid  uerve. 


The  inner  wall  is  the  most  important,  and   presents  the 
following  points  for  examination  (Pig.  206,  p.   450);  (1) 

3y* 
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the  fenestra  ovalis  in  which  the  base  of  the  stapes  articu- 
lates ;  below  this  (2)  the  fenestra  rotunda^  an  opening 
into  the  cochlea ;  anterior  to  these  a  slight  eminence  grooved 
b^^  nerves,  (3)  the  j^^'omontory  with  Jacobson's  nerve  ;  and, 
posterior  to  the  fenestra  ovalis  and  fenestra  rotunda  and 
close  to  the  opening  of  the  mastoid  cells,  (4)  the  pyramid, 
a  conical  projection  of  bone  pierced  at  the  top  by  a  small 
hole  through  which  the  stapedius  muscle  works. 

The  Aqueduct  of  FaUop>ius,  or  canal  for  the  facial  nerve, 
forms  a  slight  projection  curving  beiiind  the  pyramid  and 
above  the  fenestra  ovalis,  and  may  be  opened  with  bone- 
forceps  in  the  part  which  has  not  been  already  divided 
with  the  saw.  It  extends  from  the  bottom  of  the  meatus 
auditorius  internus  to  the  stylo-mastoid  foramen.  In  the 
upper  part  of  the  canal  is  the  intumescentia  ganglioformis, 
an  enlargement  of  the  facial  nerve  at  the  point  where  it  is 
joined  by  the  great  petrosal  nerve  through  the  hiatus  Fal- 
lopii.  The  facial  nerve  in  this  part  of  its  course  gives  off 
a  minute  branch  to  the  stapedius  muscle  and  the  chorda 
tympani. 

The  Chorda  TymjDani  (Figs.  211,  9,  and  182,  3,  p.  390) 
enters  the  t3^mpanum  close  to  the  pyramid,  and  passes 
forward,  between  the  handle  of  the  malleus  and  the  long- 
process  of  the  incus,  to  an  opening  close  to  the  Glasserian 
fissure  [between  it  and  the  opening  of  the  Eustachian  tube 
(the  canal  of  Huguier)]  by  which  it  leaves  the  temporal 
bone  to  join  the  gustatory  nerve. 

The  Ossieula  Auditus  (Fig.  211)  are  the  malleus, 
incus,  and  stapes. 

The  Malleus  (hammer)  (4)  consists  of  a  head,  neck, 
handle  (manubrium),  and  two  processes  (processus  gracilis 
and  processus  brevis).  The  head  articulates  with  the  incus ; 
the  manubrium  is  inserted  between  the  mucous  and  fibrous 
layers  of  the  membrana  tympani;  the  processus  gracilis  is 
inserted  into  the  Glasserian  fissure;  the  processus  brevis 
gives  attachment  to  the  tensor  tympani  muscle. 

The  Incus  (anvil)  (6)  consists  of  a  body  and  two  pro- 
cesses. The  body  articulates  with  the  head  of  the  malleus ; 
the  short  process  is  attached  to  the  margin  of  the  orifice 
of  the  mastoid  cells;  the  long  process  is  nearly  parallel  to 
the  handle  of  the  malleus,  and  has  at  its  extremity  a  small 
nodule  of  bone,  the  os  orbiculare,  which  in  the  foetus  is 
separate,  but  becomes  united  in  adult  life  and  articulates 
with  the  stapes. 
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The  Si  apes  (stirrup)  is  articulated  by  its  head  witli  the 
long  process  of  the  incus  and  at  right  angles  to  it.  The 
base  (at  which  the  two  crura  unite)  is  attached  to  the 
fenestra  ovalis ;  the  neck  gives  attachment  to  the  small 
stapedius  muscle. 

The  Muscles  of  the  Tjnnpanum  are  three  in  number, 
viz.,  the  tensor  tj^mpani,  laxator  tympani,  and  stapedius, 
hut  some  anatomists  add  a  fourth,  the  laxator  tympani 
minor. 

The  Tensor  Ti/mjDani  (Fig.  211,  2)  arises  from  the  under 
surface  of  the  apex  of  the  petrous  portion  of  the  temporal 
bone  and  from  the  Eustachian  tube,  and  runs  backwards 
in  a  distinct  canal  formed  by  the  processus  cochleariformis 
to  be  inserted  into  the  root  of  the  handle  and  the  processus 
brevis  of  the  malleus.  It  is  supplied  by  a  branch  from  the 
otic  ganglion. 

The  Laxator  Tympani  arises  from  the  under  surface  of 
the  spine  of  the  sphenoid  bone  and  from  the  Eustachian 
tube,  and  entering  the  tympanum  through  the  Glasserian 
fissure  is  inserted  into  the  neck  of  the  malleus.  It  is  sup- 
plied by  a  branch  from  the  chorda  tympani. 

The  Stapedius  arises  from  the  interior  of  the  pj'ramid, 
and  emerges  from  its  apex  to  be  inserted  into  the  neck  of 
the  stapes.     It  is  supplied  by  a  branch  of  the  facial  nerve. 

The  Laxator  Tympani  Minor  arises  from  the  upper  mar- 
gin of  the  meatus  externus,  and  is  inserted  into  the  handle 
and  processus  brevis  of  the  malleus.  It  is  regarded  as  a 
ligament  by  many  anatomists. 

The  Tongue. 

The  tongue  and  larynx  which  were  laid  aside  are  to  be  examined 
without  separating  them.  The  branches  of  nerves  and  the  several 
muscles  which  were  necessarily  divided  in  removing  the  tongue  are 
to  be  identified  before  the  examination  of  the  organ  itself  is  pro- 
ceeded with. 

The  Tongue  (Eig.  212)  is  connected  with  the  os  hyoides 
by  muscular  fibres  and  by  a  membrane  (hyo-glossal)  which 
is  deeply  placed  between  the  muscles.  On  its  under  surface 
and  sides  will  be  found  the  attachments  of  the  extrinsic 
muscles  of  the  tongue,  viz.,  the  hyo-glossus,  stylo-glossus, 
palato-glossus,  and  superior  constrictor  (glosso-pharyn- 
geus);  and  close  to  the  median  line  will  be  seen  the  large 
genio-hyo-glossus  of  each  side. 
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FiR.  212. 


All  the  anterior  part  of  the  dorsum  of  the  tongue  is 
covered  by  papillae,  but  behind  a  Y-shaped  row  of  large 
(circumvallate)  papillae  the  surface  only  presents  the  orifices 
of  numerous  mucous  glands  and  follicles. 

The  Papillae  (Fig.  212)  of  the  tongue  are  of  three  kinds, 
the  Circumvallate,  Fungiform,  and  Filiform  or  Conical. 
[Thej^  are  best  studied  on  one's  own  tongue  by  a  looking- 
glass.] 

The  papillae  circumvallatse  (5)  are  from  eight  to  fifteen 
in  number,  and  are  arranged  in  two  oblique  rows  which 
meet  at  the  foraynen  csecum,  a  deep  mucous  follicle.  Each 
papilla  is  surrounded  by  a  fossa  and  is  covered  on  its  free 
surface  with  secondary  papillae.  The  circumvallate  papillae 
are  the  special  organs  of  taste,  and 
are  supplied  by  the  glosso-pharyn- 
geal  nerve. 

The  pap)ill8e  fungiformes  are 
scattered  over  the  tongue,  but  par- 
ticularl}'  at  the  tip  and  sides.  They 
are  globular  in  form  and  have  slen- 
der attachments  to  the  surface  of 
the  tongue  ;  the}^  are  of  a  dark  red 
color  and  are  covered  with  second- 
ary^ papillae. 

The  p)apillse  conicse  and  fili- 
formes  exist  all  over  the  tongue, 
but  are  most  extensively  developed 
at  the  tip.  The  conical  papillae  are 
covered  with  minute  secondary 
papillae,  and  the  filiform  are  pro- 
longed into  thread-like  processes 
which  in  the  carnivora  are  develop- 
ed into  spines. 

The  orifices  of  mucous  follicles 
may  be  found  among  the  papillae 

The  Tongue  with  its  Papillae  (from  Wilson). 


1.  The  raphd,   which  sometimes  bifur- 

cates on  the  dorsum  of  the  tongue, 
as  in  the  figure. 

2.  2.  Lobes  of  the  tongue  ;  the  rounded 

eminences  on  this  part,  and  near  its 
tip,  are  the  papillfe  fungiformes. 
The  smaller  papillas,  among  which 
the  former  are  dispersed,  are  the 
papillaa  conioaj  and  filiformes. 

3.  Tip  of  the  tongue. 


4,  4.  Its  sides. 

5,  5.  The  V-shaped  row  of  papillas  cir- 

cumvallataa. 

6.  Foramen  ca;cum. 

7.  Mucous  glands  of  the  root  of  the 

tongue. 
S.  Epiglottis. 

9,  9,  9.  Frfena   epiglottidis   [glosso-epi- 
glottidean  folds]. 
10,  10.  Greater  cornua  of  the  os  hyoides. 
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on  the  dorsum  of  the  tongue,  and  behind  the  papiJIae  circum- 
valla/a'  are  numerous  compound  racemose  lingual  glands 
which  lubricate  the  posterior  portion  of  the  organ. 

Beneath  the  mucous  membrane  is  a  fibrous  layer  or 
corion,  which  gives  attachment  to  many  of  the  muscular 
fibres.  In  the  centre  of  the  tongue  and  dividing  it  into 
two  symmetrical  halves  is  a  fibrous  septum,  the  existence 
of  which  is  marked  b}^  a  raphe  in  the  median  line. 

The  Intrinsic  Muscles  are  the  Lingualis  Superior, 
the  Lingualis  Trausversus,  and  the  Lingualis  Inferior. 
[Thej^  can  be  well  seen,  with  the  lingual  artery,  in  a  slice  of 
beef's  tongue  on  the  table.] 

The  Lingualis  Superior  extends  along  the  surface  of  the 
tongue  immediatel}^  beneath  the  mucous  membrane,  being 
connected  with  the  septum  internally. 

The  Lingualis  Trausversus  constitutes  the  chief  bulk  of 
the  tongue,  and  is  placed  beneath  the  lingualis  superior. 
Its  fibres  are  attached  to  the  median  septum  ancl  pass 
outwards  to  the  mucous  membrane,  giving  passage  to  the 
ascending  fibres  of  the  lingualis  inferior. 

The  Lingualis  hiferior  is  to  be  seen  on  the  under  surface 
of  the  tongue  by  reinoving  the  hj'-o-glossus.  It  is  larger 
than  the  lingualis  superior  and  extends  along  the  under 
surface  of  the  tongue,  giving  ascending  fibres  which  pass 
between  those  of  the  transverse  muscle,  and  being  closely 
connected  with  the  st^do-glossus  muscle. 

Glands  of  the  Frsenum  (Blandin). — By  removing  the 
mucous  membrane  on  the  under  surface  of  the  tongue  near 
the  tip  a  couple  of  oval  glands  may  be  seen.  They  are 
similar  in  structure  to  the  sublingual  glands,  although  dis- 
tinct from  them,  and  are  sometimes  united  in  front,  forming 
a  single  mass  of  an  arched  form  (Deville). 

The  Nerves  (Fig-  182,  p.  390)  of  the  tongue  have  been 
already  examined,  but  may  now  be  followed  out  minutely. 
They  are  the  Hypoglossal  nerve  (9th)  [12th,  S.]  to  the 
muscular  structure  of  the  tongue;  the  Lingual  nerve  (5th) 
to  the  fungiform  and  filiform  papilla  on  the  dorsum  and 
apex  of  the  tongue;  the  Glosso-p)ha7'ijngeal  nerve  (8th) 
[9th,  S.]  to  the  circumvallate  papillae  at  the  base  of  the 
tongue  and  to  the  surface  behind  them. 

The  Larynx, 

The  Larynx  or  organ  of  voice  is  closely  connected 
with  the  hyoid  bone  and  tongue.     On  tracing  the  mucous 
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membrane  from  the  dorsum  of  the  tongue  it  will  be  found 
to  form  three  little  frsena  between  the  base  of  that  organ 
and  the  prominent  cartilage  of  the  epiglottis ;  these  are 
the  glosso-epiglottidean  folds  (Fig.  212,  9).  After  being 
reflected  over  the  epiglottis,  the  mucous  membrane  forms 
the  two  arytseno-epiglottidean  folds^  which  bound  the  supe- 
rior aperture  of  the  larynx ;  and  is  then  carried  to  the  in- 
terior of  the  larynx  and  over  its  posterior  surface  into  the 
oesophagus. 

The  Superior  Aperture  of  the  Larynx  (Fig.  204, 
p.  445)  is  bounded  in  front  by  the  epiglottis,  behind  by  the 
arytsenoid  cartilages,  and  on  each  side  by  the  arytaeno-epi- 
glottidean  folds.  On  looking  through  it  the  Glottis  or 
Rima  Glottidis  will  be  seen,  i.  e.,  the  space  between  the  two 
inferior  or  true  vocal  chords,  which  varies  from  a  mere 
chink  to  a  triangular  aperture  with  the  apex  forwards, 
according  to  the  movements  of  the  aryteenoid  cartilages. 
Above  the  true  vocal  chords  will  be  seen  the  less  distinct 
false  chords,  and  through  the  glottis  may  be  seen  the 
interior  of  the  trachea.  This  view  of  the  parts  deserves 
especial  notice,  as  it  is  exactly  that  which  is  seen  reversed 
when  reflected  in  the  laryngoscope. 

The  larynx  is  to  be  fastened  upon  a  table  [or  better  on  a  piece  of 
cork]  by  driving  a  nail  or  pin  through  the  tongue  and  putting  the 
trachea  on  the  stretch  with  hooks,  the  anterior  surface  being  exposed ; 
the  extrinsic  muscles  of  the  larynx,  the  sterno-hyoid,  sterno-tliyroid, 
thyro-hyoid,  and  inferior  constrictor  of  pharynx,  ai'e  then  to  be  care- 
fully removed  without  injuring  the  crico-thyroid  muscle  or  the  ex- 
ternal laryngeal  nerve. 

Intrinsic  Muscles  of  the  Larynx. 

Crico-thyroid  Muscle  (Fig.  194,  22,  p.  420)  is  placed 
on  each  side  of  the  crico-thyroid  membrane  and  is  some- 
what triangular  in  shape,  being  narrow  below  and  ex- 
panded above.  It  arises  from  an  oval  surface  on  the  side 
of  the  cricoid  cartilage,  and  ascends  to  be  inserted  into  the 
posterior  part  of  the  lower  border  and  into  the  inferior 
cornu  of  the  thyroid  cartilage.  It  is  supplied  by  the  ex- 
ternal laryngeal  branch  of  the  superior  laryngeal  nerve. 

The  preparation  is  to  be  turned  over  and  the  mucous  membrane 
is  to  be  dissected  off  the  back  of  the  larynx,  the  remnant  of  the 
oesophagus  being  removed.  The  crico-arytenoidei  postici  muscles 
on  the  back  of  the  cricoid  cartilage  are  readily  dissected ;  but  in 
order  to  clean  the  cross-fibres  of  the  arytsenoideus  it  will  be  neces- 
sary to  over-distend  the  larynx  so  as  to  stretch  the  muscle ;  and 
this  may  be  most  readily  done  by  the  finger  of  an  assistant. 
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Arytaenoideus  (Fig.  213,  6)  is  an  example  of  a  single 
muscle  in  the  median  line,  its  fibres  crossing  one  another, 
and  being  divisible  into  superficial  and  deep  layers.  The 
superficial  fibres  cross  obliquely  from  the  apex  of  one  carti- 
lage to  the  base  of  the  other  and  vice  versa  so  as  to  form 
an  X,  whilst  the  deeper  fibres  pass  transversely  beneath 
them.  The  arj-^ti^^noideus  is  siqDplied  b_y  both  the  superior 
and  the  inferior  laryngeal  nerves.  [The  late  researches  of 
Henle  have  shown  that  the  arytenoid  is  onlj'  supplied 
b}"  the  inferior  or  recurrent  larjaigeal  nerve.  The  branch 
of  the  superior  pierces  the  muscle,  but  can  be  traced  to 
the  mucous  membranes  covering  it.] 


Fig.  213. 


Fig.  214. 


Posterior  View  of  the  Lartnx  (from 
Wilson). 

1.  Thyroid  cartilage,  right  ala. 

2.  Ascending  cornii. 

3.  Descending  cornu. 

4.  Cricoid  cartilage. 

5.  ri.  Arytenoid  cartilages. 

6.  Arytcenoideus   muscle,   consisting  of 

oblique  and  transverse  fasciculi. 

7.  Crico-arytffinoidei  postici  muscles. 
•Epiglottis. 


Side  View  of  the  Larynx,  one  ala  of 
the  thyroid  cartilage  [the  right],  hav- 
ing heen  removed  (from  Wilson). 

1.  Left  ala  of  thyroid  cartilage. 

2.  Eight  arytenoid  cartilage. 

3.  Corniculum  laryngis  [or  cartilage  of 
Santorini]. 

4.  Cricoid  cartilage. 

5.  Crico-aryta3noideus  posticus  muscle. 

6.  Crico-arytsenoideus  lateralis. 

7.  Thyro-arytcenoideus. 

8.  Crico-thyroid  membrane. 

9.  One-half  of  the  epiglottis. 
10.  Upper  part  of  the  trachea. 


The  Crico-Arytsenoideus  Posticus  (Fig.  213,  7) 
arises  from  the  posterior  surface  of  the  cricoid  cartilage 
on  one  side  of  the  median  ridge,  and  its  fibres  pass  ob- 
liquely upward  and  outward  to  be  inserted  on  the  poste- 
rior aspect  of  the  prominent  outer  angle  of  the  base  of  the 
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arytsenoid  cartilage.     It  is  supplied  by  the  inferior  lar}'!!- 
geal  nerve. 

To  see  the  crico-arytisnoidcns  lateralis  and  the  thyro-arytsenoideus 
muscles,  the  superior  and  inferior  cornua  of  one  half  of  the  thyroid 
cartilage  should  be  cut  through  and  the  ala  drawn  forward,  any  tissue 
being  detached  from  its  inner  surface  to  within  a  quarter  of  an  inch 
of  the  median  line.  A  vertical  cut  is  then  to  be  made  through  it 
there  with  strong  scissors  or  the  bone-forceps,  and  the  piece  is  to  be 
removed.  The  larynx  being  distended  as  before,  the  muscles  can  be 
readily  dissected. 

The  Crico-Arytaenoideus  Lateralis  (Fig.  214,  6) 
arises  from  the  upper  border  of  the  side  of  the  cricoid  car- 
tilage, and  its  fibres  pass  obliquely  upward  and  backward 
to  be  inserted  into  the  anterior  aspect  of  the  prominent 
outer  angle  of  the  base  of  the  arytienoid  cartilage.  This 
muscle  is  alwaj^s  more  or  less  closely  connected  with  the 
thyro-aryta?.noideus,  which  is  above.  It  is  supplied  by  the 
inferior  laryngeal  nerve. 

The  Thyro-Arytsenoideus  (Fig.  214,  7)  has  a  more 
horizontal  direction  than  the  preceding  muscle.  It  arises 
from  the  receding  angle  of  the  th3'roid  cartilage  imme- 
diately external  to  the  inferior  or  true  vocal  chord,  and 
reaches  down  to  the  crico-thyroid  membrane,  to  which 
some  of  its  fibres  are  attached.  It  passes  backwards,  the 
upper  fibres  being  more  oblique  than  the  lower  ones,  to  be 
inseried  into  the  anterior  surface  of  the  arytenoid  cartilage 
external  to  the  attachments  of  the  vocal  chords.  It  is  sup- 
plied by  the  inferior  laryngeal  nerve. 

If  a  second  larynx  can  be  procured,  a  very  satisfactory  way  of 
seeing  the  thyro-arytasnoid  muscles  is  to  cut  the  thyroid  cartilage 
horizontally  at  the  level  of  the  true  vocal  chords,  when  the  muscles 
can  be  readily  displayed  immediately  outside  them. 

Above  the  preceding  muscles  a  few  muscular  fibres  may 
be  traced  into  the  epiglottis  from  both  the  thyroid  and  the 
arytsenoid  cartilages.  These  ai'C  the  thyro-epiglottideus  and 
the  ai'ytseno-epiglottideus^  or  the  two  sets  of  fibres  have 
been  considered  as  one  muscle  under  the  name  of  thyro- 
arytseno-epiglottideus.  The  upper  muscle  is  contained  in 
the  arytoeno-epiglottidean  fold  of  mucous  membrane;  the 
lower  one  spreads  over  the  mucous  pouch  of  the  larynx 
and  was  termed  compressor  saccidi  laryngis  by  Mr.  Hilton. 

Actions  of  the  Laryngeal  Muscles, 

The  cartilages  are  moved  upon  one  another  by  the  seve- 
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ral  muscles,  producing-  jin  effect  upon  either  the  tension  of 
the  vocal  chords,  or  the  size  of  the  opening  between  them 
— the  glottis. 

The  Grieo-thyroidei  draw  the  thyroid  cartilage  down- 
ward on  the  cricoid  cartilage  [the  inferior  cornua  being 
the  pivots  on  which  the  thyroid  cartilage  moves]  and  thus 
tighten  the  vocal  chords. 

The  Thyro-arytsenoidei  being  parallel  to,  and  attached 
to  the  same  points  as,  the  vocal  chords,  must  necessarily 
by  their  contraction  approximate  the  points  of  attachment, 
and  so  relax  the  chords. 

The  Crico-arytaenoidei  postici  swing  the  arj^tsenoid  carti- 
lages outwards  and  thus  dilate  the  glottis,  as  can  be  easily 
shown  by  making  traction  upon  the  two  muscles  simulta- 
neously with  the  points  of  a  pair  of  forceps. 

The  Cricoarytsenoidei  laterales  are  antagonists  to  the 
postici  and  bring  the  arytaenoid  cartilages  back  to  their  old 
positions,  and  afterwards  approximate  them,  thus  narrow- 
ing the  glottis. 

The  Aryteenoideus  draws  the  arytaenoid  cartilages  together 
and  thus  (according  to  Mr.  Bishop)  narrows  the  glottis ; 
but  it  may  be  doubted  whether  the  superficial  fibres  which 
are  inserted  farthest  out  would  not  swing  the  cartilages 
upon  their  axes  and  thus  widen  the  glottis. 

A.  side  view  of  the  interior  of  the  larynx  is  now  to  be  obtained  by 
cutting  away  the  crico-aryta?noideus  lateralis  with  the  vocal  chords 
and  mucous  membrane  of  the  same  side,  but  the  cricoid  cartilage  is 
to  be  left  entire. 

On  a  Side-Vie'W  (Fig.  215)  of  the  interior  of  the  larynx 
will  be  seen  the  horizontal  projections  of  the  mucous  mem- 
brane formed  by  the  superior  and  inferior  vocal  chords  be- 
neath it.  Between  the  two  chords  is  the  cavity  of  the 
vienti^icle  of  the  lai-ynx,  and  from  this  a  probe  can  be  carried 
into  the  lar-yngeal  pouch  or  sacculus  laryngis^  which  pro- 
jects upward  between  the  upper  chord  and  the  thyroid 
cartilage.  The  mucous  membrane  is  continued  from  the 
A^entricle  into  the  sac,  in  which  it  is  provided  with  numerous 
mucous  glands. 

The  mucous  membrane  is  to  be  dissected  from  the  vocal  chords  and 
their  attachments  are  to  be  clearly  shown. 

The  Vocal  Chords  or  Thyro-arytaenoid  Ligaments 

(Fig.  215)   are  four  in  number,  two  on  each  side  of  the 
larynx,  and  are  composed  of  3'ellow  or  elastic  fibrous  tissue. 
40 
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Fig.  215. 


The  superior  ligament  or  false  chord  (/?,)  has  an  arched 
direction,  and  is  much  more  slender  than  the  inferior  liga- 
ment. It  is  attached  in  front  to  the  receding  angle  of  the 
thyroid  cartilage,  and  behind  to  the  projection  of  the  upper 
part  of  the  front  of  the  arytoenoid  cartilage. 

The  inferior  ligament  or  true  chord  (^)  is  horizontal  in 
direction,  being  attached  in  front  to  the  receding  angle  of 
the  thyroid  cartilage  below  the  superior  ligament,  and  be- 
hind to  the  prominent  anterior 
angle  of  the  base  of  the  arytsenoid 
cartilage.  The  interval  between 
the  two  true  vocal  chords  is  the 
rima  glotfidis. 

The  Arteries  of  the  larynx  are 
derived  from  the  superior  and  infe- 
rior thyroid  arteries. 

The  superior  laryngeal  artery^ 
derived  from  the  superior  thyroid, 
enters  the  larynx  through  the  thyro- 
hyoid membrane,  and  divides  into 
ascending  and  descending  branches 
which  suppl3^  the  muscles  and 
mucous  membrane. 

The  inferior  laryngeal  artery, 
derived  from  the  inferior  thyroid 
artery,  reaches  the  back  of  the  cri- 
coid cartilage  and  anastomoses 
with  the  superior  artery. 

The  Nerves  (Fig.  195,  p.  424) 


Vertical  Section  op  the  Larynx, 

Body  of  08  hyoides  (cut). 

Its  great  cormi. 

Leaser  corna. 

Ala  of  the  thyroid  cartilage. 

Superior  cornu. 

Inferior  cornu. 

Pomum  Adami. 

8.  Thyro-liyoid  memhrane. 

Lateral  thyro-hyoid  ligament. 

Epiglottis. 

Hyo-epiglottidean  ligament. 

Thyro-epiglottidean  ligament. 

Arytasnoid  cartilage;  inner  surface. 

Outer  angle  of  base  of  arytenoid  car- 
tilage. 

Corniculum  laryngis  [or  Cartilage  of 
Santorini]. 


showing  its  ligaments  (from  Wilson). 

g.  Cuneiform  cartilage.  [Cartilage  of 
Wrisberg.] 

h.  Superior  thyro-aryta;noid   ligafinent. 

i.  Inferior  thyro-arytajnoid  ligament, 
or  chorda  vocalis;  the  elliptical 
space  between  the  two  thyro-arytje- 
noid  ligaments  is  the  ventricle  of 
the  larynx. 

k.  Cricoid  cartilage. 

I.  Lateral  portion  of  the  crico-thyroid 
membrane. 

771.  Central  portion  of  the  same  mem- 
brane. 

n.  Upper  ring  of  trachea. 

o    Section  of  isthmus  of  thyroid  gland. 

jP,  p.  Levator  glandul  03  thy roidea;. 
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of  the  larj'iix  are  the  superior  and  the  inferior  (or  recur- 
rent) branches  of  the  pneumogastric. 

The  supcrio7'  laryngeal  nerve  (9)  has  been  seen  to  give 
a  branch  {external  laryngeal)  to  the  crico-thyroid  muscle, 
and  then  to  pierce  the  thj-ro-hj^oid  membrane  with  the 
superior  larj'ngeal  arter3\  It  supplies  the  mucous  mem- 
brane of  the  larynx  and  back  of  the  tongue,  and  gives  a 
branch  to  the  ar^^tsenoideus  muscle  [which  passes  through 
the  muscle  to  the  mucous  membrane]  besides  a  communi- 
cating branch  to  the  inferior  laryngeal  nerve. 

The  inferior  or  recurrent  nerve  (21)  is  the  motor  nerve 
of  the  larj'nx,  and  has  been  seen  to  take  a  different  course 
on  the  two  sides,  winding  around  the  subclavian  artery  on 
the  right,  and  around  the  aorta  on  the  left  side,  but  in 
the  larjrnx  the  nerves  have  similar  distributions.  Each 
nerve  runs  up  the  side  of  the  trachea,  passes  beneath  the 
border  of  the  inferior  constrictor  of  the  pharynx  and  beneath 
the  ala  of  the  thyroid  cartilage,  to  end  in  branches  to  the 
muscles  of  the  larynx.  It  supplies  all  the  muscles  of  the 
larynx  except  the  crico-thyroid,  and  thus  one  muscle,  the 
arytfenoideus,  is  supplied  from  two  sources.  [The  aryte- 
noid is  only  supplied  by  the  inferior  laryngeal.  See  above, 
and  on  p.  467.] 

In  order  to  see  tlie  ligaments  whicli  bind  the  several  parts  of  the 
larynx  together  it  will  be  necessary  to  remove  cautiously  all  the 
muscular  fibres  and  mucous  membrane. 

The  Thyro-hyoid  liigament  (Fig-  215,  8)  connects 
the  upper  border  of  the  thyroid  cartilage  with  the  hyoid 
bone.  It  is  composed  of  yellow  elastic  tissue,  and  may  be 
divided  into  a  central  portion  or  membrane^  and  two 
rounded  lateral  portions  (9)  which  pass  from  the  great 
cornu  of  the  hyoid  bone  to  the  superior  cornu  of  the 
thja'oid  cartilage,  and  in  which  a  nodule  of  cartilage  is 
often  developed.  The  thyro-hyoid  membrane  is  perforated 
by  the  superior  lar3'-ngeal  nerve  and  artery. 

The  Crico-thyroid  Membrane  or  Ligament  (Fig. 
215,  Z,  m)  is  composed  of  elastic  tissue,  and  passes  between 
the  borders  of  the  cricoid  and  thyroid  cartilages  in  the 
median  line,  but  at  the  sides  is  prolonged  to  the  inferior 
vocal  chords,  with  which,  it  is  incorporated. 

The  Crico-tracheal  Ligament  is  between  the  lower 
border  of  the  cricoid  cartilage  and  the  upper  ring  of  the 
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trachea,  and  is  a  simple  membrane  like  that  between  the 
several  rings  of  the  trachea. 

Capsular  Ligaments  surround  the  articular  extremities 
of  the  cartilages,  which  are  also  furnished  with  synovial 
membranes.  These  exist  in  the  articulations  between  the 
cricoid  and  the  inferior  cornua  of  the  thyroid  cartilage  ; 
and  between  the  cricoid  and  the  bases  of  the  two  arytsenoid 
cartilages. 

TheThyro-epiglottidean  Ligament  (Fig.  215,  c)  con- 
nects the  lower  border  of  the  epiglottis  with  the  back  of 
the  thyroid  cartilage  opposite  the  notch  in  its  upper  border. 

The  Hyo-epiglottidean  Ligament  (Fig.  215,  b)  is  a 
band  of  yellow  elastic  tissue  passing  between  the  apex  of 
the  epiglottis  and  the  upper  border  of  the  hyoid  bone. 

Cartilages  of  the  Larynx. 

The  large  cartilages  of  the  larynx,  viz.,  the  thyroid,  cricoid,  two 
arytienoid,  and  the  cartilage  of  the  epiglottis,  are  readily  recognized, 
but  two  pairs  of  minute  cartilages,  the  cornicula  laryngis  and  the 
cuneiform  cartilages,  are  to  be  looked  for  in  the  arytaeno-epiglottidean 
folds  of  mucous  membrane. 

The  Thyroid  Cartilage  (Fig.  213,  i,  p.  467)  (Ovpibi  tUoi, 
like  a  shield)  is  the  largest  cartilage  of  the  larynx,  and  con- 
sists of  two  halves  or  alae  which  meet  at  an  angle  in  front 
and  form  the  pomuni  Adami.  Each  ala  is  quadrilateral  in 
shape,  and  has  a  rounded  posterior  border  into  which  the 
stylo-pharyngeus  and  palato-phar3aigeus  muscles  are  in- 
serted, and  which  is  prolonged  into  a  superior  and  an  infe- 
rior cornu.  The  superior  cornu  is  the  longer  of  the  two 
and  is  non-articular,  but  the  inferior  cornu  has  been  seen 
to  articulate  with  the  cricoid  cartilage  [on  which  it  moves], 
and  to  give  attachment  to  the  crico-thyroid  muscle. 

On  the  side  of  the  ala  is  an  oblique  ridge,  extending 
from  a  tubercle  at  the  root  of  the  superior  cornu  to  an- 
other tubercle  about  the  middle  of  the  lower  border  of  the 
cartilage.  The  ridge  gives  attachment  to  the  sterno-thyroid 
and  thyro-hj^oid  muscles,  and  the  surface  behind  it  to  the 
inferior  constrictor  of  the  pharynx.  The  inner  surfaces 
of  the  alse  are  smooth,  and  in  the  receding  angle  formed  by 
their  junction  seven  structures  are  attached,  viz.,  the  thyro- 
epiglottidean  ligament,  the  two  pairs  of  thyro-arytaenoid 
ligaments  (false  and  true  vocal  chords),  and  the  two  thyro- 
arytenoid muscles,  just  external  to  the  inferior  ligaments 
or  true  chords  (Fig.  215). 
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The  Cricoid  Cartilage  (Fig.  214,  4)  (xpi»:oj  fISoj,  like  a 
ring)  is  a  ring  of  cartilage,  shallow  in  front  (where  it  has 
been  seen  to  be  connected  with  the  thyroid  cartilage  by  a 
membrane,  and  has  the  erico-thja-oideus  attached  to  its 
surface),  but  deep  behind,  where  it  fills  up  a  part  of  the 
space  left  between  the  posterior  borders  of  the  thyroid. 
The  upper  border  of  the  deep  portion  presents  two  oval 
articular  surfaces  for  the  arytaenoid  cartilages,  external  to 
which  are  the  origins  of  the  crico-arj'tsenoidei  laterales. 
On  each  side  and  near  the  lower  border  of  the  cartilage  are 
two  small  facets  for  articulation  with  the  inferior  cornua  of 
the  thjn'oid  cartilage.  The  posterior  surface  is  divided  in 
the  middle  line  by  a  vertical  ridge  to  which  some  of  the 
fibres  of  the  oesophagus  are  attached,  the  concave  surface 
on  each  side  giving  origin  to  the  crico-arytsenoidei  postici 
muscles. 

The  Arytaenoid  Cartilages  (Fig.  215,  d)  (apuT-ai-Va,  a 
pitcher^)  are  two  in  number,  and  are  of  a  pyramidal  shape. 
The  base  of  each  cartilage  is  triangular  and  articulates 
with  the  upper  border  of  the  cricoid  cartilage ;  its  anterior 
angle  gives  attachment  to  the  true  vocal  chord,  and  its 
external  angle  to  the  crico-arytaenoideus  posticus  and 
crico-arj'tffinoideus  lateralis. 

The  apex  is  curved  backward  and  inward,  and  is  sur- 
mounted by  the  corniculum  larj-ngis.  The  posterior  sur- 
face of  the  cartilage  is  concave  and  gives  attachment  to 
the  aryttfinoideus  muscle ;  the  anterior  surface  presents  a 
small  tubercle  for  the  attachment  of  the  false  vocal  chord, 
and  also  gives  attachment  to  the  thyro-ary  ta^noideus  muscle ; 
the  internal  surface  is  smooth  and  covered  with  mucous 
membrane. 

The  Cornicula  Laryngis  or  Cartilages  of  Santorini 
(Fig.  215,  y)  are  two  small  conical  cartilages  connected 
with  the  apices  of  the  arytenoid  cartilages  and  with  the 
arytffino-epiglottidean  folds.  They  are  composed  of  yellow 
fibro-cartilage. 

The  Cuneiform  Cartilages  [cartilages  of  Wrisberg] 
(Fig.  215,  g)  are  two  small  bodies  found  in  the  arytffino- 

'  This  derivation  lias  reference  to  the  appearance  of  both  cartilages 
taken  together  and  covered  by  mucons  membrane.  In  animals,  which 
were  the  principal  subjects  of  dissection  among  the  ancients,  the 
opening  of  the  larynx,  with  the  arytenoid  cartilages,  bears  a  curious 
resemblance  to  the  mouth  of  a  pitcher  with  a  large  spout  (Wilson). 
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epiglottidean  folds  of  mucous  membrane,  and  are  some- 
times wanting.  They  are  composed  of  yellow  fibro-cartilage. 

The  Epiglottis  (Fig.  213,  8,  p.  467)  is  composed  of 
3'ellow  fibro-cartilage,  shaped  like  a  cordate  leaf,  and  has 
been  seen  to  be  connected  with  the  thyroid  cartilage  and 
the  hyoid  bone.  It  is  covered  with  mucous  membrane, 
upon  removing  which  it  will  be  found  to  be  joerforated  by 
numerous  holes  in  which  mucous  glands  are  lodged.  [Its 
upper  border  can  be  seen  on  depressing  the  tongue 
thoroughly  with  a  spatula,  and  can  be  felt  quite  readily 
b}^  the  finger,  in  one's  own  mouth.] 

The  large  cartilages  of  the  larynx  are  very  apt  to  under- 
go calcareous  degeneration  in  advanced  life,  and  the  epi- 
glottis is  not  unfrequently  thickened  by  disease  or  injured 
by  ulceration. 

Ligaments  of  the  Vertebra. 

The  ligaments  of  the  spinal  column  are  to  be  examined  by  re- 
moving all  the  remaining  muscular  fibres.  [Most  of  these  can  be 
examined  by  the  dissector  of  the  neck,  but  others,  as  those  connect- 
ing the  ribs  and  the  vertebrae,  can  only  be  examined  when  dissecting 
an  arm.] 

The  Ligaments  of  the  Bodies  of  the  vertebrae  are — 1,  the 
Anterior  Common  Ligament ;  2,  the  Posterior  Common 
Ligament ;  and  3,  the  Intervertebral  Substance  or  Fibro- 
cartilage. 

The  Anterior  Common  Ligament  (Fig.  216,  i)  is  a 
broad  band  of  fibres  extending  down  the  front  of  the  ver- 
tebral column  from  the  axis  to  the  sacrum.  The  fibres  are 
attached  principally  to  the  intervertebral  substances,  and 
only  slightly  to  the  upper  and  lower  margins  of  the  verte- 
brae ;  the  deep  fibres  passing  between  the  adjacent  bones, 
but  the  superficial  crossing  three  or  more  vertebrae.  The 
ligament  when  divided  will  be  seen  to  be  thicker  opposite 
the  bodies  of  the  vertebrae  than  on  the  intervertebral  sub- 
stances ;  and  it  is  broader  in  the  lumbar  than  in  the  cervi- 
cal region. 

To  see  the  posterior  common  ligament  it  will  be  necessary  to  re- 
move the  spinal  cord,  if  this  has  not  been  already  done,  as  follows  : 
the  saw  is  to  be  applied  over  the  pedicles  of,  say,  six  dorsal  vertebras, 
and  these  being  divided  on  each  side,  the  remains  of  the  spinal  cord 
can  be  removed,  when  the  posterior  ligaments  will  be  seen  on  the 
backs  of  the  bodies  of  the  vertebrae ;  and  the  ligamenta  subfiava 
can  be  dissected  upon  the  vertebral  arches  which  have  been  removed. 


THE    POSTERIOR    COMMON    LIGAMENT. 


415 


The  Posterior  Common  Ligament  (Fig.  2n,  3)  is 
found  upon  the  posterior  aspect  of  the  bodies  of  the  ver- 
tebra? from  the  axis  to  the  sacrum.  It  is  remarkable  in 
being  broad  opposite  the  intervertebral  substances,  with 
which  it  is  closely  connected,  and  narrow  opposite  the 
bodies  of  the  vertebrae,  over  which  it  stretches  to  allow  of 
the  passage  of  vessels  to  the  bone.  It  is  broader  in  the 
cervical  than  in  the  lumbar  region,  but  thickest  in  the 
dorsal  region,  and  is  composed  of  superficial  and  deep  fibres 
like  the  anterior  lio;ament. 


Fia;.  216. 


Fig.  217. 


Anterior  Ligament  of  the  Vertebrae,  and  Liga- 
ments OF  the  Ribs  (from  Wilson). 

1.  Anterior  common  ligament. 

2.  Anterior  costo-vertebral  or  stellate  ligament. 

3.  Anterior  costo-transverse  ligament. 

4.  Interarticular  ligament  connecting  the  head 

of  the  rih  to  the  intervertebral  substance, 
and  separating  the  two  synovial  membranes 
of  this  articulation. 


PcsTERiOR    Ligament     of    the 
VERTEBRiE  (lYom  Wilson). 

1.  1.  Intervertebral  substances. 

2.  Pedicles   of   vertebrje    sawn 

thi'ough. 

3.  Posterior  common  ligament 


An  Intervertebral  Substance  (Fig.  217,  i)  is  found 
between  the  bodies  of  all  the  vertebrae  from  the  axis  to  the 
sacrum,  and  is  largest  in  the  lumbar  region.  Each  sub- 
stance is  composed  of  fibrous  tissue  and  fibro-cartilage  ex- 
ternall}^,  but  has  a  soft  elastic  material  in  the  centre.  The 
substances  vary  according  to  the  curves  of  the  spinal 
column,  being  deepest  in  front  in  the  cervical  and  lumbar 
regions  and  the  reverse  in  the  dorsal  region. 

On  dissecting  the  superficial  fibres  of  an  intervertebral 
substance,  they  will  be  found  to  pass  obliquely  between 
the  adjacent  vertebrae,  alternate  layers  taking  opposite 
directions.     By  cutting  through  the  attachment  to  one  of 
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Fig.  218. 


the  vertebra  with  a  strong  knife,  the  pulpy  material  in 
the  centre  will  be  shown,  and  will  expand  considerably 
above  the  level  of  the  fibro-cartilaginous  rings  around  it. 

On  making  a  vertical  section  of  two  or  more  vertebrae 
with  their  intervertebral  substances,  the  structure  of  the 
intervertebral  substance  will  be  best  seen,  and  will  be 
found  to  consist  of  fibro-cartilaginous  plates  placed  in 
front  of  and  behind  the  central  pulpy  material.  The 
plates  of  both  series  are  arranged  one  within  another,  the 
superficial  ones  being  slightly  bent  towards  the  surface 
and  the  deeper  ones  towards  the  centre. 

The  Articulo,r  Processes  are  surrounded  by  Capsular 
Ligaments  (Fig.  218,  2)  which  are  looser  in  the  cervical 

than  in  the  dorsal  and  lumbar 
regions ;  they  permit  a  simple 
gliding  movement  (arthrodia)  be- 
tween the  processes,  which  are 
invested  by  a  simple  synovial 
membrane. 

The  Arches  are  united  by  the 
Ligamenta  Subflava  (Fig. 
218,  1).  These  are  to  be  seen  on 
the  internal  surfaces  of  the  arches 
which  have  been  removed,  and 
will  be  found  to  consist  of  a 
series  of  yellow  elastic  ligaments, 
extending  between  the  arches  of 
the  vertebrae  on  each  side  of  the 
middle  line  from  the  axis  to  the 
sacrum.  Owing  to  the  overlap- 
ping of  the  vertebrae  the  liga- 
ments are  attached  to  the  pos- 
terior surface  of  the  arch  below 
and  to  the  anterior  surface  of 
the  arch  above,  extending  from  the  articular  process  to  the 
root  of  the  spinous  process  on  each  side. 

The  Spinous  Processes  are  united  by  (1)  the  Interspi- 
nous,  and  (2)  the  Supraspinous  ligaments. 

The  Interspinous  Xiigaments  are  placed  between  the 
spinous  proccesses  of  the  vertebrae,  extending  from  the 
root  to  the  tip  of  each,  and  being  stronger  in  the  lumbar 
than  in  the  dorsal,  and  in  the  dorsal  than  in  the  cervical 
reoion. 


Intisknal  View  of  the  Arches  of 
Three  Vektkbrje  (from  Wil- 
son). 

1.  Cue  of  the  ligamenta  subflava. 

2.  The  capsular  ligament  of  one 

side. 
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The  Supraspinous  Ligament  (Fig.  223,  i,  p.  481)  is 
n  fibrous  cord  extending  along  the  tips  of  tlie  spinous  pro- 
cesses from  the  last  cervical  vertebra  to  the  sacrum.  It  is 
continuous  with  the  ligamentuvi  nucJiae,  and  is  thicker  in 
the  lumbar  than  in  the  dorsal  region.  It  is  composed  of 
superficial  and  deep  fibres,  which  have  the  same  arrangement 
as  those  of  the  anterior  and  posterior  common  ligament. 

The  Tray\sverse  Processes  are  connected  by  Inter- 
transverse Ligaments  (Fig.  223)  which  are  frequently 
absent  in  the  cervical  region,  but  are  round  and  thick 
in  the  dorsal,  and  thin  and  membranous  in  the  lumbar 
reoion. 


Ligaments  op  the  Atlas,  Axis,  and  Occiput. 

In  order  to  examine  the  special  ligaments  of  the  first  two  cervi- 
cal vertebrte  and  the  occipital  bone,  it  will  be  convenient  to  separate 
the  whole  of  the  cervical  from  the  dorsal  spine,  reserving  the  latter 
with  the  ribs  for  subsequent  examination. 

The  ligaments  of  the  first  two  vertebra  and  the  occipi- 
tal bone  may  be  conveniently  divided  into  (1)  those  ex- 
ternal to  and  (2)  those  in- 


Fig  219. 


ternal  to  the  vertebral  canal. 
The  external  ligaments  more 
or  less  resemble  the  liga- 
ments common  to  the  verte- 
bral column,  but  the  internal 
ligaments  have  special  rela- 
tion to  the  movements  of 
nutation  and  rotation  which 
are  peculiar  to  this  region. 

1.  The  External  Ligaments 
are  the  Anterior,  Posterior, 
and  Lateral  Occipito-Atloid, 

Anterior  View  of  the  Ligaments  connecting  the  Atlas,  Axis,  and  Occipital 
Bone  (from  Wilson). 

5.  Due  of  the  atlo-axoid  capsular  liga- 
ments ;  tliat  on  the  opposite  side 
has  been  removed  to  show  the 
approximated  surfaces  of  the  arti- 
cular processes  (6). 

7.  Cue  of  the  occipito-atloid  capsular 
ligaments.  The  most  external  of 
these  fibres  constitute  the  lateral 
occipito-atloid  ligament. 


1.  Anterior  round   occipito-atloid   liga- 

ment. 

2.  Anterior  broad    occipito-atloid   liga- 

ment. 

3.  Commencement  of  the  anterior  com- 

mon ligament. 

4.  Anterior    atlo-axoid    ligament,    con- 

tinuous inferiorly  with  the  com- 
mencement of  the  anterior  com- 
mon ligament. 
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and  the  Anterior  and  Posterior  Atlo-Axoid  ligaments ; 
besides  Capsular  ligaments  for  the  articular  processes  of 
the  vertebrae  and  the  condyles  of  the  occipital  bone. 

The  Anterior  Occipito-Atloid  Ligament  (Fig.  219) 
consists  of  a  superficial  and  a  deep  portion.  The  superficial 
portion  (i)  is  round,  and  is  attached  to  the  basilar  process 
of  the  occipital  bone  above,  and  to  the  anterior  tubercle  of 
the  atlas  below.  The  deep  portion  (2)  is  broad  and  mem- 
branous, and  is  attactied  to  the  occipital  bone  close  to  the 
foramen  magnum  above,  and  to  the  upper  margin  of  the 
anterior  arch  of  the  atlas  below. 

The  Posterior  Occipito-Atloid  Ligament  (Fig.  220, 
3")  resembles  the  ligamenta  subflava,  but  is  composed  of 
white  fibrous  tissue  It  is  thin  and  membranous,  and  is 
attached  above  to  the  posterior  margin  of  the  foramen 
magnum,  and  below  to  the  posterior  arch  of  the  atlas.  On 
each  side  this  ligament  is  perforated  by  the  vertebral  artery 
and  sub-occipital  nerve,  over  which  some  of  its  fibres  arch. 

The  Lateral  Occipito-Atloid  Ligaments  (Fig.  220, 
4)  are  short  strong  bands  passing  between  the  roots  of  the 


Fig.  220. 


Fig:.  221. 


PosTERToR  Ligaments  OF  thr  Occipito- 
Atloid  AND  Atlo-Axoid  Articula- 
TFONS  (from  Wilson). 

1.  Atlas. 

2.  Axis. 

3.  Posterior  occipito-atloid  ligament. 

4.  4.  Capsulai-  and  lateral-  occipito-at- 

loid ligament. 

5.  Posterior  atlo-axoid  ligament. 

6.  6.  Its  capsular  ligaineats. 

7.  The  first  pair  of  ligamenta  subflava. 

8.  8.  Capsular  ligaments  of  tlie  2d  aud 

3d  vertebra. 


The  OociPiTO-AxoiD  Ligament  (from  Wil- 
son). 

1.  Basilar  portion  of  the  sphenoid  bone. 

2.  Section  of  occipital  bone. 

3.  Atlas,  its  posterior  arch  removed. 

4.  Axis,  posterior  arch  removed. 

5.  Ocoipito-axoid  ligament,  rendered  pro- 

minent at  its  middle  by  the  projec- 
tion of  the  odontoid  process. 

6.  Lateral  and  capsular  ligament  of  the 

occipito-atloid  articulation. 

7.  Capsular  ligament  of  the  articular  pro- 

cess of  the  atlas  and  axis. 
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transverse  processes  of  the  atlas  and  the  jugular  processes 
of  the  occipital  bone. 

The  Anterior  Atlo-Axoid  Ligament  (Fig.  219,  4) 
resembles  the  anterior  occipito-atloid  ligament,  and  con- 
sists of  a  superficial  and  a  deep  portion.  The  superficial 
portion  is  round,  and  is  continuous  with  the  anterior  com- 
mon ligament,  being  attached  to  the  anterior  tubercle  of 
the  atlas  and  the  body  of  the  axis.  The  deep  portion  is 
broad  and  thin,  and  extends  from  the  anterior  arch  of  the 
atlas  to  the  body  of  the  axis. 

The  Posterior  Atlo-Axoid  Ligament  (Fig-  220,  5) 
resembles  the  posterior  occipito-atloid  ligament,  and  is 
composed  of  white  fibrous  tissue.  It  extends  between  the 
posterior  arch  of  the  atlas  and  the  laminae  of  the  axis. 

2.  The  Internal  Ligaments  are  the  Occipito-Axoid,  the 
Cruciform,  and  the  Odontoid  ligaments. 

To  expose  these  ligaments  it  will  be  necessary  to  saw  through  the 
occipital  bone  obliquely  on  each  side  of  the  foramen  magnum.  The 
posterior  part  of  the  bone  being  removed,  the  arches  of  the  atlas  and 
axis  are  to  be  cut  through  on  each  side  and  removed,  and  any 
remains  of  the  spinal  cord  dissected  away,  when  the  occipito-axoid 
ligament  will  be  exposed. 

The  Occipito-Axoid  Ligament  (Fig.  221,  5)  (appa- 
ratus ligamentosus  colli)  is  continuous  with  the  posterior 
common  ligament.  It  is  attached  below  to  the  back  of  the 
body  of  the  axis,  and  above  to  the  basilar  groove  of  the 
occipital  bone  above  the  foramen  magnum,  through  which 
it  passes. 

The  occipito-axoid  ligament  is  to  be  divided  and  turned  up  and 
down,  when  the  cruciform  ligament  of  the  atlas  and  axis  will  be 
brought  into  view,  and  immediately  above  the  transverse  portion 
will  be  seen  the  two  oblique  odontoid  ligaments. 

The  Cruciform  Ligament  (Fig.  222)  consists  of  a 
strong  transverse  ligament  and  two  small  vertical  slips. 

The  Transverse  Ligament  of  the  Atlas  (Fig.  222, 
2)  is  attached  to  a  tubercle  on  the  inner  surface  of  the 
articular  process  of  each  side,  and  thus  forms  a  ring  with 
the  anterior  arch  of  the  atlas  in  which  the  odontoid  process 
of  the  axis  is  firmly  held.  The  vertical  slips  of  the  cruci- 
form ligament  pass  from  the  transverse  ligament  to  the 
basilar  process  of  the  occipital  bone  and  the  body  of  the 
axis  respectively,  and  by  detaching  the  upper  one,  the 
odontoid  ligaments  will  be  fully  seen. 
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Fig.  222.  The   Odontoid    or 

_^  Cheek  Ligainents  (Fig. 

222,  5)  are  two  strong 
bands  of  fibres  which  pass 
obliquely  from  the  apex 
of  the  odontoid  process 
to  the  margin  of  the  fora- 
men magnum  on  each 
side,  and  thej^  thus  check 
the  rotation  of  the  cra- 
nium and  atlas  upon  the 
odontoid  process.  Be- 
tween these  is  a  central 
odontoid  ligament  {liga- 
mentum  suspensorium 
dentis)  passing  vertically 
between  the  margin  of 
the  foramen  magnum  and 
the  top  of  the  odontoid 
process. 

On  cutting  all  the  liga- 
ments of  the  articulation 
except  the  transverse  of 
the  atlas,  the  odontoid 
process  will  be  found  to 
be  still  firmly  held  in  position,  owing  to  the  fact  that  the 
ligament  surrounds  the  contracted  neck  of  the  odontoid 
process,  which  is  considerably  smaller  than  the  head. 
There  are  two  synovial  membranes  in  connection  with 
the  odontoid  process,  one  in  front,  between  it  and  the  pos- 
terior surface  of  the  atlas ;  the  other  behind,  between  it 
and  the  transverse  ligament. 


Posterior  View  of  the  Ligaments  Cojtneot- 
iNG  THE  Atlas,  Axis,  and  Occipital  Bone 
(from  Wilson). 

1.  Superior  part  of  the  occipito-axoid  liga- 

ment, which  has  been   cut   away   in 
order  to  show  the  ligaments  beneath. 

2.  Transverse  ligament  of  the  atlas. 

3.  4.  Ascending  and  descending  slips  of  the 

transverse  ligament,  which  complete 
the  cruciform  arrangement. 

5.  One  of  the  odontoid  ligaments  ;  the  fellow 

ligament  is  seen  on  the  opposite  side. 

6.  One  of  the  occipito-atloid  capsular  liga- 

ments. 

7.  One  of  the  atlo-axoid  capsular  ligaments. 


Articulation  op  the  Ribs  with  the  Vertebra. 

The  ligaments  of  the  ribs  may  be  divided  into  two  sets, 
(1)  those  connecting  the  ribs  with  the  bodies  of  the  verte- 
brae (costo-vertebral),  and  (2)  those  connecting  the  ribs 
with  the  transverse  processes  (costo-transverse). 

1.  The  costo-vertebral  ligaments  are  Anterior,  Capsular, 
and  Interarticular. 

The  Anterior  Costo-vertebral  or  Stellate  Liga- 
ment (Fig.  216,  2,  p.  415)  consists  of  three  short  fasciculi 
which  radiate  from  the  anterior  surface  of  the  head  of  the 
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Fig.  223. 


rib.  The  superior  fasciculus  passes  to  the  vertebra  above ; 
the  middle  fasciculus  to  the  intervertebral  substance  ;  tlie 
inferior  fasciculus  to  the  vertebra  below.  The  whole  liga- 
ment is  closel}'  connected  with  the  anterior  common  liga- 
ment of  the  vertebra.  This  arrangement  only  holds  good 
in  the  case  of  those  ribs  which  articulate  with  two  verte- 
brae. In  the  case  of  the  first,  tenth,  eleventh,  and  twelfth 
ribs,  which  articulate  with  a  single  vertebra  each,  the  stel- 
late ligament  is  attached  principally  to  that  vertebra,  but 
sends  a  few  fibres  to  the  vertebra  above. 

The  Capsular  Ligament  is  a  thin  layer  of  fibres  sur- 
rounding the  articulation  where  the  anterior  ligament  is 
wanting. 

The  Interarticular  Ligament  (Fig.  216,  4)  is  seen  by 
removing  the  stellate  ligament,  and  is  a  short  band  pass- 
ing between  the  ridge  on  the 
head  of  the  rib  and  the  inter- 
vertebral substance.  It  divides 
the  articulation  into  two  parts, 
each  of  which  has  a  separate 
synovial  membrane,  but  it  is 
absent  from  the  articulations 
of  the  first,  tenth,  eleventh, 
and  twelftli  ribs,  which  have  a 
single  synovial  membrane. 

2.  The  Costo-transverse  liga- 
ments are  Anterior,  Posterior, 
and  Middle. 

The  Anterior  Costo-trans- 
verse Ligament  (Fig.  223, 
3)  is  attached  to  the  upper 
border  of  the  neck  of  all  the 
ribs  except  the  first,  and  as- 
cends to  the  lower  border  of  the 
transverse  process  of  the  verte- 
bra above.  It  separates  the  an- 
terior from  the  posterior  divi- 
sion of  the  intercostal  nerves. 
The  Posterior  Costo- 
transverse Ligament  (Fig. 
223,  4)  is  a  short  thick  iDand 
passing  obliquely  upward  from 
the  apex  of  the  transverse  pro- 
41 


Posterior  View  of  Part  op  the 
Dorsal  Vertebral  Colcmn,  show- 
ing the  ligaments  connecting  the 
vertebrfe  with  each  other  and  the 
ribs  with  the  vertebrae  (from  Wil- 
son). 

1,  1.  Supraspinous  ligament. 

2,  2.  Ligamenta  subflava,  connecting 

the  laminas. 

3.  Anterior  costo-transverse  ligament. 

4.  Posterior    costo-transverse     liga- 

ments. 
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cess  of  the  vertebra  to  the  rough  non-articular  portion  of 
the  tubercle  of  the  rib. 

In  order  to  see  the  middle  costo-trausverse  ligaments  it  will  be 
necessary  to  make  a  horizontal  section  through  the  transverse  process 
of  a  vertebra  and  the  neck  of  the  corresponding  rib,  when  the  short 
ligament  will  be  found  between  the  two. 

The  Middle  Costo-transverse  Ligament  consists 
of  short  strong  fibres  passing  between  the  posterior  surface 
of  the  neck  of  the  rib  and  the  corresponding  transverse  pro- 
cess. 

A  synovial  raemhrane  exists  between  the  facet  upon  each 
of  the  transverse  processes  of  the  ten  upper  dorsal  vertebrae 
and  the  articular  tubercle  of  the  corresponding  rib. 

The  anterior  extremity  of  each  rib  has  a  hollow  in  it 
into  which  the  costal  cartilage  fits,  being  firmly  united  by 
the  periosteum. 

Chondro-Sternal  Articulation.  The  cartilages  of 
the  true  ribs  fit  into  depressions  on  the  side  of  the  sternum, 
and  are  attached  by  anterior  and  posterior  ligaments.  A 
band  attaching  the  seventh  rib  to  the  xiphoid  cartilage  is 
called  the  costo-xiphoid  ligament. 

The  fifth,  sixth,  seventh,  eighth,  ninth,  and  tenth  car- 
tilages are  connected  by  fibrous  bands. 

Synovial  Membranes. — The  first  costal  cartilage  is  con- 
tinuous with  the  sternum  and  has  no  synovial  cavity. 
The  second  and  third  cartilages  have  a  double  synovial 
membx'ane,  owing  to  the  existence  of  an  interarticular  liga- 
ment. The  fourth,  fifth,  sixth,  and  seventh  cartilages  IiaA'e 
a  single  synovial  membrane  at  their  sternal  articulations, 
and  there  are  in  addition  three  s^'^novial  membranes  between 
the  sixth,  seventh,  eighth,  and  ninth  costal  cartilages 
respectively. 


PAET  y. 


DISSECTION  OF  THE  BACK  AND  SPINAL  CORD. 

In  dissecting  the  Back  [as  the  various  muscles  overlap 
different  regions,  the  dissectors  while  adhering  in  general 
to  their  own  part,  must  work  more  or  less  together]. 

An  incision  is  to  be  made  from  the  occiput  to  the  sacrum  in  the 
median  line,  and  another  along  each  crest  of  the  ilium  at  right  angles 
to  it.  The  dissectors  should  then  raise  the  skin  with  all  the  infil- 
trated fascia,  going  at  once  down  to  the  superficial  muscles,  through 
which  the  cutaneous  nerves  appear.  On  the  left  side  of  the  subject 
the  arm  is  to  be  drawn  forward  so  as  to  put  the  latissimus  dorsi  on 
the  stretch,  and  the  dissector  should  begin  to  clean  the  lower  part  of 
that  muscle,  and  work  upward  to  the  trapezius ;  on  the  right  side  the 
arm  should  be  pulled  down  at  first,  and  the  head  drawn  over  to  the 
opposite  side  with  hooks,  to  put  the  upper  fibres  of  the  trapezius  on 
the  stretch,  and  the  dissector  must  begin  at  the  upper  border  of  that 
muscle  (already  exposed  in  the  posterior  triangle)  and  work  down- 
ward to  the  latissimus  dorsi.  On  both  sides  the  arm  and  scapula 
will  require  to  be  moved  from  time  to  time  to  put  the  different  sets 
of  fibres  on  the  stretch  in  turn. 

The  Cutaneous  Nerves  are  derived  from  the  poste- 
rior divisions  of  the  spinal  nerves  and  are  of  small  size. 
The  cervical  and  upper  dorsal  nerves  pierce  the  trapezius 
close  to  the  spine,  the  second  and  third  turning  up  to  the 
occiput ;  the  lower  dorsal  and  the  lumbar  nerves  pierce 
the  latissimus  dorsi  along  the  oblique  line  at  which  the 
muscular  fibres  commence;  while  the  sacral  nerves  give 
small  branches  through  the  tendinous  expansion  near  the 
spine. 

The  First  Layer  of  Muscles  (Fig.  224  [right  side]) 
consists  of  the  Trapezius  and  Latissimus  Dorsi.  The 
trapezius  partially  overlaps  the  latissimus,  but  between 
them  and  the  base  of  the  scapula  is  a  small  triangular 
interval  in  which  the  lower  fibres  of  the  rhomboideus  major 
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can  be  seen,  and  also,  below  that  muscle,  the  posterior 
surfaces  of  two  or  three  ribs  and  their  intercostal  muscles. 

The  Trapezius  (Fig.  224,  i)  of  one  side  is  triangular, 
but  the  two  muscles  together  resemble  a  trajjezium.  It 
arises  from  the  external  occipital  protuberance  and  inner 
third  of  the  superior  curved  line  of  the  occipital  bone  ; 
from  the  ligamentum  nuchse  and  seventh  cervical  spinous 
process  ;  and  from  the  spinous  processes  of  all  the  dorsal 
vertebrae.  The  fibres  converge  to  be  inserted  into  the  outer 
third  of  the  posterior  border  of  the  clavicle,  and  into  the 
upper  border  of  the  acromion  process  and  spine  of  the 
scapula.  The  fibres  thus  have  different  directions,  and  the 
action  of  the  muscle  upon  the  scapula  is  said  to  difler 
according  to  the  fibres  brought  into  use ;  the  action  of  the 
entire  muscle  is  to  draw  the  scapula  towards  the  spine, 
and  thus  the  two  trapezii  throw  back  the  shoulders.  [Its 
clavicular  portion  elevates  the  shoulder.]  When  the  sca- 
pul£e  are  fixed  by  other  muscles,  the  two  trapezii  throw 
the  head  back,  or  one  muscle  acting  by  itself  would  draw 
the  head  and  spine  [backwards  and]  to  that  side. 

The  trapezius  has  been  seen  to  be  supplied  by  the  spinal 
accessory  nerve  and  branches  of  the  deep  cervical  plexus, 
it  also  receives  branches  from  the  posterior  divisions  of  the 
nerves  which  pierce  it. 

The  Ligamentum  Nucliee  is  a  band  of  white  fibrous  tissue 
which  extends  from  the  prominent  spinous  process  of  the 
seventh  cervical  vertebra  to  the  external  occipital  protu- 
berance, being  connected  by  small  slips  with  the  spines  of 
the  intervening  vertebrae.  It  intervenes  between,  and 
gives  origin  to  the  muscles  of  the  two  sides  of  the  neck, 
and  in  the  lower  animals  being  composed  of  yellow  elastic 
tissue  it  gives  an  important  support  to  the  head. 

The  Latissimus  Dorsi  (Fig.  224,  4)  arises  by  a  ten- 
dinous origin  from  the  posterior  half  of  the  outer  lip  of  the 
crest  of  the  ilium  and  the  back  of  the  sacrum  ;  from  all  the 
lumbar  and  the  six  lower  dorsal  spines  ;  and  from  the 
outer  surfaces  of  the  three  lower  ribs,  interdigitating  with 
the  external  oblique  muscle  of  the  abdomen.  The  broad 
muscular  fibres  become  collected  together  as  they  wind 
round  the  inferior  angle  of  the  scapula,  to  which  they  some- 
times have  a  slight  attachment,  and  then  pass  forward  and 
upward  in  front  of  the  teres  major  to  be  inserted  into  the 
bottom  of  the  bicipital  groove  of  the  humerus.  The  fibres 
of  the  muscle  are  twisted  [like   those  of  the   pectoralis 
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First,  Second,  and  part  op  the  Third  Later 
layer  occupies  tlie  right ;  the  second, 

1.  Trapezius. 

2.  Ligamentum  nucha;. 

3.  Acromion   process  and  spine  of  the  14. 

scapula. 

4.  Latissinms  dorsi. 

5.  Deltoid. 

6.  Muscles  of  the  dortium  of  the   right 

scapula:    infraspinatus,  teres  :ni-  Jo. 

nor,  and  teres  major.  16. 

7.  Obliquus  externus.  17. 

8.  Glutens  medius.  IS. 

9.  Glutei  maximi.  19. 

10.  Levator  anguli  scapulse.  20. 

11.  Rhomboideus  minor.  21. 
12  Rhomboideus  major.  22 
13.  Splenius  capitis  ;  the  musolo  internal  2:1 

41* 


OF  Muscles  of  the  Back.    The  first 

the  left  side  (from  Wilson). 

to,  and  overlaid  by,  the  splenius 
is  the  complexus. 

Splenius  colli,  partially  .=een ;  tlie 
common  origin  of  the  splenius  is 
seen  attached  to  the  spinous  pro- 
cesses below  the  origin  of  the 
rhomboideus  major. 

Vertebral  aponeurosis. 

Serratus  posticus  inferior. 

Supraspinatus. 

Infraspinatus. 

Teres  minor. 

Teres  major. 

Long  head  of  triceps. 

Serratns  maguus. 

Obliquus  interuus  abdominis. 
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major]  so  that  those  which  were  highest  at  their  origin  are 
lowest  at  the  insertion  and  vice  versd  [thus  rounding  the 
posterior  border  of  the  axilla]. 

The  latissimus  dorsi,  when  taking  its  fixed  point  below, 
rotates  the  humerus  inwards  and  then  draws  it  behind  the 
back,  the  two  muscles,  when  acting  together,  crossing  the 
arms  [behind  the  back].  When  the  humerus  is  fixed,  the 
muscle  would  draw  up  the  trunk  as  in  climbing,  and  may 
act  as  an  extraordinary  muscle  of  inspiration  upon  the 
lower  ribs.  It  is  supj^Ued  by  the  long  subscapular  nerve, 
and  by  the  dorsal  nerves  which  pierce  it. 

The  trapezius  is  to  be  divided  by  a  vertical  incision  near  [to  but 
not  at]  the  spine,  care  being  taken  not  to  divide  the  subjacent  ten- 
dinous origins  of  the  rliomboidei  in  the  cervical  region.  In  reflecting 
the  trapezius  its  tendon  will  be  seen  to  ghde  over  the  smooth  trian- 
gular surface  at  the  inner  end  of  the  spine  of  the  scapula.  The  pos- 
terior surface  of  the  levator  anguli  scapulae  and  the  two  rhomboidei 
muscles  are  now  to  be  cleaned. 

Second  Layer  of  Muscles. 

The  Levator  Anguli  Scapulae  (Fig.  224,  lo)  arises 
from  the  posterior  tubercles  of  the  transverse  processes  of 
the  upper  four  cervical  vertebrae,  and  is  inserted  into  the 
base  [vertebral  border]  of  the  scapula  opposite  the  supra- 
spinous fossa.  The  anterior  surface  of  this  muscle  has 
been  seen  in  the  posterior  triangle  of  the  neck,  where  the 
levator  covers  the  splenius  colli  muscle. 

The  Rhomboideus  Minor  (Fig.  224,  ii)  is  a  narrow 
muscle  arising  from  the  ligamentum  nuchse  and-  from  the 
spine  of  the  seventh  cervical  vertebra.  It  is  inserted  into 
the  base  of  the  scapula  opposite  the  spine. 

The  Rhomboideus  Major  (Fig.  224,  12)  arises  from 
the  spinous  processes  of  the  upper  four  dorsal  vertebrae, 
being  often  united  with  the  minor;  and  is  inserted  into  the 
base  of  the  scapula  opposite  the  infraspinous  fossa,  the 
middle  fibres  being  attached  to  a  fibrous  arch,  which  is 
connected  with  the  bone  at  its  extremities. 

The  three  muscles  of  the  second  layer  act  upon  the 
scapula,  the  levator  drawing  up  the  superior  angle,  and  the 
rhomboidei  drawing  the  lower  part  of  the  bone  towards 
the  spine,  and  thus  tending  to  rotate  the  scapula  and 
depress  the  glenoid  cavity.  The  muscles  are  supplied  by 
branches  from  the  upper  part  of  the  brachial  plexus. 


THE    SERRATUS    POSTICUS    INFERIOR.  48t 

The  posterior  belly  of  the  omo-hyoid  is  to  be  traced  out  to  the 
scapula  (p.  70),  and  the  levator,  rhoniboidei,  and  the  upper  half  of 
the  latissimus  dorsi  are  then  to  be  divided,  when  the  scapula  can  be 
drawn  away  from  the  ribs  and  the  posterior  surface  of  the  serratus 
magnus  muscle  with  a  quantity  of  loose  cellular  tissue  between  it 
and  the  ribs  will  be  brought  into  view.  This  muscle  is  [to  be  studied 
again  into  relation  and  actions  (p.  33),  and  then]  to  be  divided  by  a 
vertical  incision,  and  the  clavicle  being  sawn  through  (if  this  has  not 
already  been  done),  the  arm  will  be  attached  only  by  the  vessels  and 
nerves,  which  may  be  cut  through  and  the  limb  removed.  Between 
the  rhomboidei  and  the  serratus  will  be  seen  an  artery,  which  is  the 
posterior  scapular.  The  dissector  of  the  arm  will  proceed  at  once 
wdth  the  dissection  of  the  scapular  muscles  (p.  67).  The  tendinous 
origin  of  the  latissimus  is  then  to  be  removed  to  expose  the  subjacent 
muscles. 

The  Third  Layer  of  Muscles  (Fig-  224)  consists  of 
the  Serratus  posticus,  superior  and  inferior,  and  the  Sple- 
nius,  which  is  divided  into  splenius  capitis  and  splenius 
colli. 

The  Serratus  Posticus  Superior  arises  from  the  liga- 
mentum  nuchse  and  the  spinous  processes  of  the  seventh 
cervical  and  upper  two  dorsal  vertebra ;  and  passes  down- 
wards to  be  inserted  into  the  superior  borders  of  the  upper 
four  ribs,  externally  to  their  angles. 

The  Serratus  Posticus  Infferior  (Fig-  224,  i6)  arises 
from  the  spinous  processes  of  the  last  two  dorsal  and  upper 
two  lumbar  vertebrae ;  and  passes  upwards  to  be  inserted 
into  the  lower  borders  of  the  last  four  ribs,  external  to 
their  angles. 

The  serrati  postici  are  antagonistic  muscles,  the  superior 
raising  the  ribs,  and  being  therefore  a  muscle  of  inspira- 
tion, the  inferior  depressing  the  ribs,  and  being  therefore 
a  muscle  of  expiration. 

The  serrati  muscles  are  to  be  divided  and  turned  aside,  when  the 
posterior  portion  of  the  fascia  lumhorum  (p.  128),  covering  the 
deeper  muscles,  and  united  more  or  less  with  the  origins  of  the  latis- 
simus dorsi  and  serratus  posticus  inferior  as  well  as  with  the  subjacent 
muscles,  will  be  seen.  The  name  of  vertebral  aponeurosis  has  been 
given  to  the  continuation  of  this  structure  beneath  the  serratus  posti- 
cus superior  and  over  the  deep  muscles ;  this  is  to  be  defined  and 
afterwards  must  be  removed. 

The  Splenius  (Fig.  224)  is  single  at  its  origin,  which 
is  from  the  lower  half  of  the  ligamentum  nuchre  and  from 
the  spinous  processes  of  the  seventh  cervical  and  upper  six 
dorsal  vertebrae. 
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The  splenius  capitis  (13)  or  upper  portion  is  inserted 
across  the  mastoid  process  and  into  the  outer  third  of  the 
superior  curved  line  of  the  occipital  bone,  immediately 
beneath  the  sterno-mastoid  muscle. 

The  splenius  colli  (14)  or  lower  portion  is  inserted  into 
the  posterior  tubercles  of  the  transverse  processes  of  the 
upper  four  cervical  vertebrae.^ 

The  splenii  draw  the  head  and  neck  backward  and  thus 
assist  in  maintaining  the  erect  posture. 

The  splenius  capitis  was  seen  in  the  posterior  triangle  of 
the  neck,  but  the  splenius  colli  was  hidden  by  the  levator 
anguli  scapulae.  At  the  upper  border  of  the  splenius  the 
nearly  vertical  fibres  of  the  complexus  appear.^ 

The  Fourth  Layer  of  Muscles  (Fig.  225)  consists  of 
the  Spinalis  dorsi,  the  Erector  spina?  with  its  subdivisions, 
and  the  Complexus. 

The  Spinalis  Dorsi  (Fig.  225, 4)  lies  close  to  the  spinous 
processes,  arising  from  the  last  two  dorsal  and  upper  two 
lumbar  spinous  processes,  and  being  inserted  into  the 
spinous  processes  of  the  upper  six  dorsal  vertebrae. 

The  Erector  Spinse  (Fig.  225,  i)  is  the  great  muscle 
filling  up  the  hollow  at  the  back  of  the  sacrum  and  lumbar 
vertebrae.  It  arises  from  the  posterior  fifth  of  the  inner 
lip  of  the  crest  of  the  ilium ;  from  the  posterior  surface  of 
the  sacrum  ;  from  the  transverse  and  spinous  processes  of 
all  the  lumbar  vertebrae ;  as  well  as  from  the  aponeurosis 
covering  the  muscle. 

Opposite  the  last  rib  the  erector  divides  into  the  sacro- 
lumbalis  and  longissimus  dorsi  muscles,  of  which  the 
sacro-lumbalis  is  the  farther  from  the  median  line. 

The  Sacro-Lumbalis  (Fig.  225,  2)  is  the  smaller  of 
the  two  divisions,  and  passes  upward  and  outward  to  be 
inserted  into  the  angles  of  the  six  lower  ribs. 

The  Aecessorius  (musculus  accessorius  ad  sacro-lum- 
balem)  is  placed  internally  to  the  sacro-lumbalis,  and  con- 
sists of  muscular  slips  which  pass  from  the  lower  six  to 

'  The  splenius  is  inserted  into  the  posterior  tubercles  of  the  ver- 
tebrffi  which  gave  origin  to  the  levator  anguli  scapulffi. 

^  The  student  is  advised  not  to  burden  his  memory  with  the  attach- 
ments of  the  remaining  muscles  of  the  back,  with  the  exception  of  the 
small  muscles  of  the  suboccipital  region.  He  should,  however,  dissect 
the  principal  ones  so  as  to  be  able  to  identify  them  and  to  know  their 
general  positions. 
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the  upper  six  ribs  near  their 
angles. 

The  Cervicalis  Ascend- 
ens  (Fig.  225,  5)  is  placed  in- 
ternally' to  the  accessorius,  of 
which  it  is  the  continuation, 
ai'isiiig  from  the  upper  four  ribs, 
and  being  inserted  into  the  pos- 
terior tubercles  of  the  trans- 
verse processes  of  the  lower 
four  cervical  vertebrae,  with  the 
exception  of  the  seventh.^ 

The  Longissimus  Dorsi 
(Fig.  225,  3),  the  inner  division 
of  the  Erector  spinas,  is  inserted 
into  the  transverse  processes 
of  all  the  dorsal  vertebrae,  and 
into  the  ten  lower  ribs  exter- 
nally to  their  tubercles. 

The  Transversalis  Cer- 
vieis  (Fig.  225,  6,  9)  is  the 
continuation  of  the  longissi- 
mus, and  lies  to  its  inner  side, 
arising  from  the  transverse 
processes  of  the  upper  six  dor- 
sal vertebrae.  It  is  inserted 
into  the  posterior  tubercles  on 
the  transverse  processes  of  the 
lower  six  cervical  vertebrae. 

The    Trachelo  -  mastoid 

FouKTH  AND  Fifth,  and  Part  of  the  Sixth  Later  of  the  Muscles  of  the  Back 
(from  Wilson). 


1.  Common  origin  of  the  erector  spinaj. 

2.  Sacro-lumbalis. 

3.  Longissimus  dorsi. 

4.  Spinalis  dorsi. 

5.  Cervicalis  ascendens. 

6.  Transversalis  cervicis. 

7.  Traehelo-mastoideus. 
S.  Complexus. 

9.  Transversalis  cervicis,   showing  its 
origin. 


10.  Semispiualis  dorsi. 

11.  Semispinalis  colli. 

12.  Eectus  [capitis]  posticus  minor. 

13.  Eectus  [capitis]  posticus  major. 

14.  Obliquus  superior. 

15.  Obliquus  inferior. 

16.  Multifidus  spina;. 

17.  Levatores  costarum. 
IS.  Intertransversales. 
19.  Quadratus  lumborum. 


1  The  muscles  forming  the  outer  division  of  the  erector  spinse  may 
be  remembered  by  the  first  syllable  of  SACro-lumbalis,  thus — Sacro- 
lumbalis,  Accessorius,  Cervicalis  ascendens. 
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(Fig.  225,  7)  is  to  the  inner  side  of  the  transversalis,  and 
between  it  and  the  complexus.  It  arises  with  the  trans- 
versalis from  the  transverse  processes  of  the  upper  four 
dorsal  vertebrae  and  from  the  articular  processes  of  the 
lower  four  cervical  vertebrae ;  and  is  inserted  into  the  pos- 
terior part  of  the  apex  of  the  mastoid  process  beneath  the 
splenius  capitis. 

The  Complexus  (Fig-  225,  8)  is  a  large  muscle  placed 
close  to  the  vertebrae  and  reaching  to  the  occupit,  and  is 
remarkable  for  a  tendinous  intersection  about  its  middle, 
and  for  being  pierced  by  the  great  occipital  and  third 
nerves.  It  arises  from  the  transverse  processes  of  the 
upper  six  dorsal  and  last  cervical  vertebrae,  and  from  the 
articular  processes  of  the  4th,  5th,  and  6th  cervical  ver- 
tebrae. Its  fibres  ascend  nearly  vertically  to  be  inserted 
into  the  occipital  bone  between  the  curved  lines. 

The  most  internal  and  superficial  part  of  the  complexus 
has  been  called  the  Biventer  Cervieis,  from  the  fact 
that  it  consists  of  two  fleshy  portions  or  bellies  with  an 
intervening  tendon. 

The  erector  spinae  is  one  of  the  most  important  muscles 
for  [assuming  and]  maintaining  the  erect  position  of  the 
trunk,  and  the  complexus  in  addition  draws  back  the  head. 

Occipital  Artery  (Fig-  226,  3). — The  second  portion 
of  the  occipital  artery  is  now  exposed  in  its  course  between 
the  muscles  attached  to  the  occipital  bone.  It  was  traced 
along  the  lower  border  of  the  digastricus  in  the  neck  (p. 
355)  and  leaving  that  muscle,  it  now  runs  beneath  the 
splenius  capitis  and  trachelo-mastoideus,  lying  above  the 
border  of  the  superior  oblique  muscle  and  then  getting  on 
to  the  complexus  close  to  its  insertion.  It  lastly  pierces 
the  trapezius  to  reach  the  back  of  the  scalp,  being  accom- 
panied by  the  great  occipital  nerve,  which  appears  through 
the  trapezius  (i). 

The  Algeria  princeps  cervieis  is  given  off  from  this  por- 
tion of  the  occipital  artery  and  divides  into  a  branch  to 
the  trapezius  and  a  descending  larger  one,  which  passes 
beneath  the  complexus  to  anastomose  with  the  profunda 
cervieis  artery.  [This  is  an  important  anastomosis  in 
ligature  of  the  carotid.] 

The  complexus  is  to  be  divided  transversely  at  the  point  where 
the  great  occipital  nerve  pierces  it  so  as  to  preserve  the  nerve  unin- 
jured, and  the  muscle  is  then  to  be  dissected  up  from  the  condensed 
cellular  tissue  beneath  it  and  turned  outward.     The  small  muscles 
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with  tlic  vessels  and  nerves  of  tlie  suboccipital  region  arc  then  to  be 
dissected  out,  together  with  the  semispinalis  muscle  which  fills  the 
vertebral  groove  in  the  cervical  and  dorsal  regions.  All  vessels  and 
nerves  are  to  be  carefully  preserved. 

The  Fifth  Layer  of  muscles  (Fig.  226)  consists  of 
the  two  Recti,  the  two  Obliqui,  and  the  Semispinalis 
muscles. 

The  Rectus  Capitis  Posticus  Major  (Fig.  226,  8) 
arises  from  the  spinous  process  of  the  axis,  and  passes 
upward  and  outward  to  be  inserted  into  the  outer  part  of 
the  inferior  curved  line  upon  the  occipital  bone,  and  into 
a  small  portion  of  the  space  below  it. 

Fiff.  226. 


SnBOCCiPiTAL  Region  (drawa  by  J.  T.  Gray). 


1.  Occipital  artery  and  nerve  piercins 

trapezius. 

2.  Trapezius. 

3.  Occipital  artery. 

4.  Complexus. 

5.  Vertebral  artery. 

6.  Rectus  capitis  posticus  minor. 

7.  Suboccipital  nerve. 


8.  Rectus  capitis  posticus  major. 

9.  Great  occipital  nerve. 

10.  Obliquus  superior. 

11.  Semispinalis  colli. 

12.  Sterno-mastoideus.  ■ 
14.  Splenius  capitis. 

16.  Trachelo-mastoideus. 
18.  Obliquus  inferior. 


The  Rectus  Capitis  Posticus  Minor  (Fig.  226,  6)  is 
placed  close  to  the  median  line  and  is  slightly  overlapped 
by  the  preceding  muscle.  It  arises  from  the  posterior 
tubercle  of  the  atlas,  and  is  ijiserted  by  fleshj^  fibres  into 
the  space  below  the  inferior  curved  line  on  the  occipital 
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bone,  close  to  the  median  line  and  to  its  fellow  muscle  of 
the  opposite  side. 

The  Obliquus  Inferior  (Fig.  226,  i8)  arises  from  the 
spinous  process  of  the  axis,  and  is  inserted  into  the  poste- 
rior tubercle  of  the  transverse  process  of  the  atlas.  Around 
the  lower  border  of  this  muscle  the  great  occipital  nerve 
makes  its  appearance. 

The  Obliquus  Superior  (Fig.  226,  lo)  is  the  continua- 
tion upwards  of  the  preceding  muscle.  It  arises  from  the 
transverse  process  of  the  atlas,  and  is  inserted  into  the 
space  between  the  curved  lines  of  the  occipital  bone,  ex- 
ternally to  the  complexus  and  overlapping  the  rectus 
major.  The  occipital  artery  has  been  seen  to  run  along 
the  upper  border  of  this  muscle. 

The  recti  muscles  draw  the  head  backward,  and  the 
rectus  major,  owing  to  its  oblique  direction,  assists  slightly 
in  producing  rotation.  The  obliqui  produce  rotation,  the 
inferior  oblique  rotating  the  atlas  upon  the  axis,  and  the 
muscle  of  one  side  acting  with  the  superior  oblique  of  the 
other,  which  latter  acts  slightly  upon  the  skull. 

Vertebral  Artery  (Fig.  226,  5). — The  horizontal  por- 
tion of  the  vertebral  artery  will  be  found  in  the  triangle 
formed  by  the  rectus  posticus  major  and  the  two  oblique 
muscles.  It  ascends  through  the  foramina  in  the  transverse 
processes  of  the  vertebrae  beginning  at  the  sixth,  and  having 
perforated  the  atlas  is  seen  to  wind  in  the  groove  behind 
the  superior  articular  process  of  that  bone  and  pierce  the 
posterior  occipito-atloid  ligament  to  enter  the  vertebral 
canal.  Lastly  it  reaches  the  interior  of  the  skull  through 
the  foramen  magnum.  "While  in  the  transverse  processes 
the  artery  gives  small  branches  to  the  muscles  and  to  the 
spinal  cord,  and  in  its  horizontal  portion  it  occasionally 
gives  off  a  branch  to  the  back  of  the  skull  to  supply  the 
muscles. 

The  Vertebral  vein  does  not  accompany  the  artery  in 
this  part  of  its  course,  but  only  commences  close  to  the 
transverse  process  of  the  atlas  by  the  junction  of  one  or 
two  minute  radicles.  The  vein  accompanies  the  artery 
through  the  transverse  processes  of  the  vertebrae,  and  ends 
in  the  innominate  vein. 

The  Suboccipital  Nerve  (Fig.  226,  7)  (posterior  divi- 
sion of  1st  cervical)  emerges  between  the  occiput  and  atlas, 
and  generally  beneath  the  vertebral  artery.     It  is  of  small 
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size,  and  supplies  branches  to  the  recti  and  obliqui  muscles 
and  one  to  the  complexus. 

The  Great  Occipital  Nerve  (Fig.  226,  9)  is  the  pos- 
terior division  (internal  branch)  of  the  second  cervical 
nerve,  and  leaves  the  vertebral  canal  between  the  atlas 
and  axis.  It  winds  below  the  inferior  oblique,  giving  a 
branch  to  that  muscle,  and  then  turns  upward  to  pierce 
the  complexus  and  trapezius  muscles  and  supply  the  skin 
of  the  occipital  region.  Its  external  branch  is  of  small 
size. 

The  2^osfe7'wr  dimsion  of  the  third  nerve  gives  a  branch 
which  takes  the  same  direction  as  the  great  occipital  nerve 
and  is  joined  with  it. 

The  Deep  Cervical  Artery  [a.  profunda  cervicis']  lies 
upon  the  semispinalis  colli  muscle,  and  is  exposed  when 
the  complexus  is  reflected.  It  is  the  posterior  branch  of 
the  superior  intercostal  artery  (p.  419)  and  reaches  the 
back  by  passing  between  the  transverse  process  of  the  last 
cervical  vertebra  and  the  neck  of  the  first  rib.  It  supplies 
the  deep  muscles,  anastomosing  with  the  muscular  branches 
of  the  vertebral  and  with  the  princeps  cervicis  of  the  occi- 
pital artery.  There  is  thus  an  anastomosis  established 
between  a  branch  of  the  carotid  and  a  branch  of  the  sub- 
clavian artery,  which  would  enlarge  if  the  common  carotid 
artery  were  tied. 

The  Semispinalis  (Fig.  225)  is  divided  into  the  semi- 
spinalis colli  and  semispinalis  dorsi. 

Semispinalis  colli  (11)  arises  from  the  ti'ansverse  pro- 
cesses of  the  six  upper  dorsal  vertebrae  and  the  articular 
processes  of  the  four  lower  cervical  vertebrae,  and  is  in- 
serted into  the  spines  of  the  cervical  vertebrae  from  the  2d 
to  the  5th  inclusive. 

Se^nispinalis  dorsi  (10)  arrises  from  the  transverse  pro- 
cesses of  the  dorsal  vertebi'ae  from  the  sixth  to  the  tenth 
inclusive,  and  is  inset-ted  into  the  spinous  processes  of  the 
last  two  cervical  and  upper  four  dorsal  vertebrae. 

Spinal  Nerves. — The  Posterior  Division  of  all  the 
spinal  nerves  (with  the  exception  of  the  first  cervical  and 
fourth  and  fifth  sacral)  divide  into  internal  and  external 
branches  which  supply  all  the  muscles  of  the  back. 

The  Internal  branches  of  all  the  cervical  nerves  (except 
the  first)  and  of  the  upper  six  dorsal  nerves  become  cuta- 
neous near  the  spinous  processes. 
42 
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The  External  brandies  of  the  lower  six  dorsal  and  of 
all  the  lumbar  nerves,  become  cutaneous  at  an  oblique  line 
corresponding  to  the  margin  of  the  aponeurosis  of  the 
latissimus  dorsi. 


Section  of  Neck  at  the  Fourth  Cervical 
[Compare  Fig.  155 


1.  Anterior  jugular  vein.  12. 

2.  Trachea. 

3.  CEsopliagus.  -  13. 

4.  Steriio-hyoid  muscle.  14 

5.  Sterno-thyroid  muscle. 

6.  Platysma  myoides.  15. 

7.  External  jugular  vein. 

8.  Sterno-mastoid.  16. 

9.  Thyroid  gland.  17 

10.  Common  carotid  artery.  18. 

11.  Internal  jugular  vein.     The  de.scen-  19. 

dens  noni  nerve  is  seen  in  front  of  20, 

these  vessels,  the  pneumogastric  21 
between  them,   and    the    sympa- 
thetic behind  [and  within]  them. 


Vertebra  (altered  from  Bdraud). 
,  p.  338.] 

Longns  colli,  with  rectus  capitis  an- 

ticus  major  to  outer  side. 
Scalenus  anticuswith  phrenic  nerve. 
.  Vertebral     vessels     in     transverse 
process. 
Scalenus  medius  with  brachial  cords 

in  front. 
Splenius  colli. 
.  Complexus. 
Semi-spinalis  colli. 
Splenius  capitis. 
.  Levator  anguli  scapulse. 
Trapezius. 


The  External  branches  of  the  upper  sacral  nerves  be- 
come cutaneous  near  the  median  line.  The  fourth  and  fifth 
sacral  nerves  are  very  small  and  join  with  the  coccygeal 
nerve. 

The  Coccygeal  nerve  emerges  from  the  lower  end  of  the 
vertebral  canal  and  is  distributed  to  the  coccyx. 

The  Posterior  Divisions  of  the  Intercostal  and  Lum- 
bar  Arteries  divide  like  the  nerves  into  internal  and  ex- 
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tevnal  bvaiiclies,  "which  accompany  the  nerves  to  the  mus- 
cles of  the  back. 

The  Sixth  Layer  of  Muscles  (Fig.  225,  p.  489)  con- 
sists of  the  Interspinales,  Intertransversales,  Multifidus 
Spin;^,  and  Levatores  Costarum,  which  will  not  repay  the 
trouble  of  dissection. 

The  position  of  the  Interspinales  and  Intertransversales 
(iS)  is  sufficiently  indicated  by  their  names. 

The  Multifidus  Spinse  (i6)  fills  up  the  vertebral  groove 
beneath  the  erector  spinse,  arising  from  the  articular  pro- 
cesses of  the  cervical  and  lumbar  vertebrae  and  from  the 
transverse  processes  of  the  dorsal  vertebrae  and  sacrum. 
The  muscle  is  inserted  into  the  spinous  processes  of  all  the 
vertebrae  except  the  atlas. 

The  Levatores  Costarum  are  twelve  fan-shaped  muscles 
passing  between  the  dorsal  transverse  processjes  and  the 
upper  borders  of  the  ribs. 

The  Spinal  Cord  and  Membranes. 

To  open  the  spinal  canal  the  remains  of  the  muscles  of  the  back 
should  be  cleared  away  as  far  as  possible,  when  some  part  of  the 
plexus  of  dor  si-spinal  veins  may  be  seen  upon  the  vertebrae.  A 
block  then  being  placed  beneath  the  thorax  so  as  to  make  the  dorsal 
region  prominent,  a  cut  is  to  be  made  with  the  saw  on  each  side  of 
the  middle  line,  so  as  to  divide  the  laminae  of  the  vertebrae  as  far  out 
as  possible.  Two  or  three  of  the  arches  being  now  removed  with 
the  chisel,  the  point  of  a  spine  chisel  or  rachet  is  to  be  introduced 
into  the  canal  and  the  rachet  carefully  hammered  through  the  arches 
of  the  vertebraj  for  the  whole  length  of  the  spine  [the  saw  can  also 
be  used  instead  of  the  rachet]  except  the  upper  two  cervical  verte- 
brae. The  operation  being  repeated  on  the  opposite  side,  the  arches 
can  be  removed  with  the  bone-forceps,  and  the  canal  will  be  thoroughly 
opened.  On  the  inner  surface  of  the  arches  will  be  seen  the  liga- 
menta  subjiava  which  are  described  with  the  other  vertebral  liga- 
ments (p.  476). 

Upon  opening  the  Spinal  Canal  some  loose  tissue 
and  fat  will  be  seen,  together  with  the  meningo-racliidian 
veins,  which  are  occasionally  full  of  blood.  These  extend 
for  the  whole  length  of  the  spinal  cord  under  the  name  of 
posterior  longitudinal  spinal  veins,  and  communicate  both 
with  the  veins  outside  the  vertebrae  and  with  the  anterior 
longitudinal  spinal  veins  at  the  backs  of  the  bodies  of  the 
vertebrae. 

By  removing  the  fat  and  veins  the  dura  mater  will  be 
exposed. 
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Fig.  228. 


Tkansveese  Section  of  the  Spinal 
Cord  and  its  Membranes  (from 
Hirschfeld  and  Leveill6). 

1.  Dura  mater. 

2.  Parietal  layer  of  arachnoid. 

3.  Visceral  layer  of  arachnoid. 

4.  Cavity  of  arachnoid. 

5.  Subarachnoid  space. 

6.  Anterior  root  of  nerve. 

7.  Ligamentum  denticulatura. 

8.  Ganglion  on  posterior  root  of  nerve. 


The  Dura  Mater  (Fig.  228,  i)  of  the  spinal  cord  differs 
from  the  dura  mater  of  the  brain,  in  being  comparatively 

smooth  on  its  exterior,  and  in 
not  forming  the  periosteum  of 
the  vertebrae.  It  also  does  not 
send  processes  into  the  spinal 
cord,  nor  has  it  any  sinuses 
formed  in  it,  but  has  numerous 
large  veins  on  its  outside. 

The  dura  mater,  being  opened 
by  a  longitudinal  incision, 
will  be  found  to  be  a  tube 
firmly  connected  with  the  mar- 
gin of  the  foramen  magnum, 
where  it  is  continuous  with 
the  dura  mater  of  the  skull. 
The  tube  is  largest  in  the  cer- 
vical and  lumbar  regions,  but 
at  the  top  of  the  sacrum  it 
becomes  impervious,  and  is 
continued  to  the  coccyx  b}'  a 
small  fibrous  process.  Sheaths 
are  given  to  all  the  spinal  nerves,  and  take  correspond- 
ing directions,  being  nearly  horizontal  in  the  cervical  re- 
gion and  gradually  becoming  more  vertical  below.  In  the 
sacral  canal  the  sheaths  of  the  nerves  He  side  bj^  side  with 
the  fibrous  continuation  of  the  dura  mater  between  them. 

By  removing  the  transverse  process  of  two  or  three  of 
the  dorsal  vertebrae,  the  tubes  of  dura  mater  may  be  traced 
upon  the  nerves  to  the  intervertebral  foramina,  and  will 
be  found  to  be  lost  upon  the  nerves  themselves. 

By  opening  one  of  the  tubes  of  the  dura  mater  the  position  of  the 
ganglion  upon  the  posterior  root  in  the  intervertebral  foramen  will 
be  seen.  The  cord  is  next  to  be  removed  by  carrying  the  knife  along 
the  outside  of  the  dura  mater  so  as  to  divide  the  nerves  as  far  out  as 
possible,  those  which  have  been  thoroughly  exposed  by  the  above 
dissection  being  divided  beyond  the  ganglion.  The  cord  attaching 
the  dura  mater  to  the  coccyx  is  to  be  divided,  and  the  sacral  nerves 
cut  as  long  as  possible,. and  lastly  the  dura  mater  divided  transversely 
at  the  level  of  the  axis.  The  cord  when  removed  is  to  be  laid  out 
on  a  table  with  the  posterior  surface  uppermost. 

The  anterior  and  the  posterior  surfaces  of  the  spinal 
cord  when  removed  from  the  bod}^,  may  always  be  distin- 
guished as  follows : — 
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1.  There  is  a  bright  shining  cord  (linea  splendens)  run- 
ning down  the  anterior  surface. 

2.  There  is  one  spinal  artery  on  the  anterior,  but  two 
arteries  on  the  posterior  surface. 

3.  The  posterior  roots  of  the  nerves  are  ganglionic. 
The  Arachnoid  (Fig.  228,  2,  3)  consists  of  a  parietal 

and  visceral  lawyer  like  the  arachnoid  of  the  brain,  with 
wliich  it  is  continuous.  The  parietal  layer  is  seen  on  the 
inner  surface  of  the  dura  mater,  to  which  it  is  firmly  attached; 
the  visceral  layer  is  reflected  loosely  upon  the  spinal  cord, 
giving  to  the  several  nerves  loose  sheaths  which  are  re- 
flected upon  themselves  at  the  point  where  the  nerves 
pierce  the  dura  mater. 

The  Subarachnoid  Space  (Fig.  228,  5)  is  between  the 
visceral  layer  of  the  arachnoid  and  the  spinal  cord,  and 
can  be  shown  by  lifting  up  the  arachnoid  witli  forceps,  or 
b}''  inserting  a  blowpipe  and  forcing  air  beneath  the  mem- 
brane. This  space  communicates  with  the  interior  of  the 
brain  by  an  opening  at  the  lower  extremity  of  the  fourth 
ventricle.  It  lodges  the  subarachnoid  jluid^  which  also 
enters  the  ventricles,  and  is  hence  called  cerebrospinal 
JiuidJ 

The  cord  is  to  be  turned  over  so  as  to  expose  its  anterior  surface, 
and  an  incision  is  to  be  made  through  the  dura  mater  to  expose  the 
arachnoid  and  subarachnoid  space,  as  was  done  behind.  The  pia 
mater  is  then  to  be  examined  both  on  the  front  and  back  of  the  cord. 

The  Pia  Mater  incloses  the  spinal  cord,  giving  pro- 
longations upon  the  roots  of  the  nerves.  It  is  continuous 
with  the  pia  mater  of  the  brain,  but  is  more  fibrous  and 
less  vascular  than  it.  It  sends  a  process  into  the  anterior 
median  fissure  of  the  cord,  opposite  to  which  is  a  fibrous 
band  called  linea  splendens^  and  at  the  first  lumbar  A^er- 
tebra  (termination  of  the  spinal  cord)  ends  in  the  filum 
terminale  or  central  ligament  of  the  cord,  which  lies  within 
the  prolongation  of  the  dura  mater  to  be  attached  with  it 
to  the  coccyx. 

The  Iiigamentum  Denticulatum  (Fig.  229,  16)  is 

'  It  has  been  supposed  that  a  distinct  serous  membrane  existed 
beneath  the  true  arachnoid,  in  which  the  subaraclmoid  fluid  was  con- 
tained. Mr.  Hilton  lias  given  prominence  to  this  view  lately  in  his 
"Lectures  on  Rest  and  Pain"  (1863),  but  the  question  was  decided 
some  years  since  by  Dr.  Sharpey,  who  found  that  microscopically  there 
was  no  evidence  of  a  second  serous  membrane. 
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Fig.  229. 


found  on  each  side  of  the  cord  between  the  anterior  and 
posterior  roots  of  the  nerves.  It  is  formed  by  a  series  of 
twenty-one  or  two  serrations,  connected  with  the  pia  mater 
and  with  the  inner  surface  of  the  dura  mater  midway  be- 
tween the  apertures  of  exit  for 
the  nerves.  It  serves  to  sling 
the  cord  and  secure  it  from 
shocks. 

The  Anterior  Spinal  Artery 
and  the  Two  Posterior  Spinal 
Ai'teries  msLy  be  traced  upon 
the  cord  if  well-injected.  They 
are  branches  of  the  vertebral 
arteries,  the  anterior  being 
formed  by  the  junction  of  a 
branch  from  each  side.  The 
arteries  ramify  in  the  pia  ma- 
ter, anastomosing  with  the 
spinal  branches  which  enter 
the  vertebral  canal  through  the 
intervertebral  foramina. 

The  Veins  of  the  cord  pass 
through  the  intervertebral  fora- 
mina to  join  the  vertebral,  inter- 
costal, and  lumbar  veins. 

The  Spinal  Cord  (Figs.  228, 
229)  extends  from  the  termina- 
tion of  the  medulla  oblongata 
at  the  level  of  the  upper  border 
of  the  atlas,  to  the  first  lumbar 
vertebra.  It  is  cylindrical  in 
shape,  but   presents   two  flat- 
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aETH  Ventricle  and  Upper  Part  op  Spinal  Cord  and  Membranes.    The  posterior 
roots  of  the  nerve  are  removed  ou  the  left  side  (from  Hirschfeld  and  Leveill^). 


Corpora  quadrigemina. 
Fillet  of  the  olivary  body. 
Processus  a  cerehello  ad  testes. 
Processus  a  cerebello  ad  poutera. 
Processus  a  cerebello  ad  medullara. 
Floor  of  fourth  ventricle. 
Glosso-pharyngeal  nerve. 
Pneumogastric  nerve. 
Spinal-accessory  nerve. 
Posterior  columns  of  spinal  cord. 


11,  11.    Anterior    divisions     of   spinal 

nerves. 

12,  12.  Ganglia  of  nerves. 

13,  13.    Posterior    divisions    of    spinal 

nerves. 

14,  14.  Posterior  roots  of  spinal  nerves 

15,  Line  of  origin  of  posterior  roots  of 

left  side. 

16,  16.  Ligamentum  denticulatum. 

17,  17.  Anterior  root  of  spinal  nerves. 

18,  Dura  mater. 
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tened  enlargements,  one  the  bracJiiaJ,  which  extends  from 
the  third  cervical  to  the  first  dorsal  vertebra,  and  the  lower 
or  lumbar  enlargement  near  the  lower  extremity  of  the  cord. 
From  the  upper  enlargement  the  nerves  to  the  upper  extre- 
mity have  their  origins ;  from  the  lower  enlargement  the 
lumbar  and  sacral  nerves  arise,  which,  lying  side  by  side 
before  they  leave  the  vertebral  canal,  form  the  cauda  equina. 

The  cord  presents  an  anterior  median  fissure  which  ex- 
tends for  its  whole  length,  and  a  posterior  median  fissure 
which  is  most  distinct  at  the  upper  and  lower  parts  of  the 
cord. 

A  lateral  fissure  extends  along  the  line  of  attachment 
of  the  posterior  roots  of  the  spinal  nerves,  thus  dividing 
each  half  of  the  cord  into  an  antero-lateral  and  a  posterior 
column. 

The  anterior  roots  of  the  nerves  emerge  from  the  antero- 
lateral columns,  and  these  are  sometimes  considered  to 
mark  a  further  subdivision  into  anterior  a.\\d  lateral  columns. 
At  the  bottom  of  the  median  fissures  is  the  commissure, 
which  is  nearer  to  the  anterior  than  the  posterior  surface 
of  the  cord. 

The  Spinal  Nerves  (Fig.  229)  are  thirty-one  in  number 
on  each  side  of  the  cord.  Each  nerve  has  been  seen  to  arise 
by  two  roots,  the  posterior  (with  the  exception  of  the  first 
nerve)  being  larger  than  the  anterior.  The  posterior  roots 
have  each  a  ganglion  which  is  generally  placed  in  the  inter- 
vertebral foramen,  at  which  point  [but  just  beyond  the  gan- 
glion] the  anterior  (motor)  and  posterior  (sensory)  roots 
unite  to  form  a  spinal  nerve  of  mixed  endowments. 

The  first  two  cervical,  with  the  sacral  and  coccj^geal 
nerves,  are  exceptions  to  the  general  rule  as  regards  the 
position  of  the  ganglia.  The  ganglia  of  the  two  cervical 
nerves  lie  upon  the  arches  of  the  atlas  and  axis,  at  which 
points  the  roots  of  the  nerves  unite.  The  ganglia  of  the 
sacral  and  coccygeal  nerves  are  within  the  sacral  canal. 

Each  spinal  nerve  divides  into  an  anterior  and"a  poste- 
rior trunk,  the  anterior  divisions  being  the  larger  through- 
out, with  the  exception  of  the  1st  and  2d  cervical  nerves 
of  which  the  posterior  is  larger  than  the  anterior  division. 
The  majority  of  the  spinal  nerves  divide  just  outside  the 
intervertebral  foramina,  but  in  the  first  cervical,  the  last 
sacral,  and  the  coccj'geal  nerves  the  division  takes  place 
within  the  dura  mater;  and  the  upper  four  sacral  nerves 
divide  within  the  sacral  canal,  the  anterior  and  posterior 
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trunks  emerging  at  the  anterior  and  posterior  sacral 
foramina. 

On  a  transverse  section  (Fig.  228,  p.  496)  the  spinal 
cord  will  be  found  to  consist  of  white  nervous  matter,  in 
which  are  seen  two  gray  crescents,  with  their  convexities 
turned  toward  one  anotlier  and  connected  together  by  a 
gray  commissure^  in  front  of  which  are  some  white  fibres 
forming  the  white  commissure. 

The  anterior  cornxia  of  the  gray  crescents  are  larger  than 
the  posterior  cornua,  but  do  not  reach  to  the  periphery  of 
the  cord ;  the  slender  posterior  cornua  are  closel}^  con- 
nected with  the  posterior  roots  of  the  spinal  nerves  in  the 
lateral  fissure.  A  small  central  canal  [canal  of  Stilling'] 
exists  throughout  the  cord. 

It  is  impossible  for  the  student  in  his  ordinary  dissection 
to  investigate  the  minute  anatom}'  of  the  spinal  cord,  and 
he  is  therefore  referred  to  works  on  minute  anatomy  for 
fuller  details. 


PART  yi. 

DISSECTION  OF  THE  BRAIN. 


Before  dissecting  the  Membranes  or  Vessels  of  the 
Brain,  it  will  be  well  to  recognize  the  several  parts  of  the 
Encephalon,  as  this  will  assist  the  student  in  following 
the  description. 

The  upper  part  of  the  brain  is  formed  by  the  Cerebrum 
or  great  brain,  whicli  is  divided  into  two  s^^mmetrical 
halves  by  a  median  longitudinal  fissure.  The  under  sur- 
face or  base  of  the  brain  is  much  more  complicated  than 
the  upper  surface,  and  will  be  subsequently  examined  more 
particularl3\  At  the  posterior  part  will  be  seen  the  Cere- 
bellum or  smaller  brain,  which  consists  of  two  sj'mmetrical 
halves,  like  the  great  brain  ;  these  are  united  by  a  convex 
white  body,  the  Pons  Varolii,  at  the  lower  border  of  which 
is  the  upper  part  of  the  spinal  cord  or  the  Medulla  Oblon- 
gata. 

These  parts  will  be  readily  recognized  by  referring  to 
Fig.  281,  p.  50t. 

The  brain  is  to  be  placed  in  a  plate  with  the  base  upward,  for  the 
examination  of  the  membranes  and  the  dissection  of  the  vessels. 

The  Membranes  of  the  Brain  are  the  Dura  Mater, 
the  Arachnoid,  and  the  Pia  Mater. 

The  Dura  Mater  has  been  already  seen  lining  the  skull 
and  giving  off  processes  for  the  support  of  the  brain 
(p.  319). 

The  Arachnoid  is  a  serous  membrane  which  has  been 
seen  to  consist  of  two  la3^ers — x)arietal^  which  lines  the  dura 
mater,  and  visceral.,  which  is  now  to  be  examined. 

The  Visceral  layer  is  more  or  less  united  with  the  sub- 
jacent pia  mater,  but  differs  from  it  in  passing  from  one 
convolution  to  another  without  dipping  into  the  sulci.     It 
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passes  into  the  great  longitudinal  fissure  between  the  hemi- 
spheres of  the  cerebrum,  and  may  be  conveniently  traced 
from  the  anterior  termination  of  this  over  the  base  of  the 
cerebrum  (the  lobes  of  which  it  binds  together)  to  the  cere- 
bellum and  medulla  oblongata,  where  it  becomes  continuous 
with  the  arachnoid  of  the  spinal  cord.  It  gives  sheaths  to 
the  cranial  nerves  as  far  as  the  foramina  of  exit,  where 
they  are  reflected  to  join  the  parietal  layer  of  arachnoid. 

Between  the  arachnoid  and  the  pia  mater  is  the  Sub- 
arachnoid Space,  which  contains  the  cerebro-spinal  fluid, 
and  which,  though  existing  all  over  the  brain,  is  only  to  be 
seen  in  the  following  places  : — 

The  Anterior  Subarachnoid  Space  (diamond-shaped 
space)  is  immediately  in  front  of  the  pons  Varolii,  and  is 
formed  by  the  stretching  of  the  arachnoid  from  one  middle 
lobe  of  the  cerebrum  to  the  other,  as  far  forward  as  the 
optic  commissure. 

The  Posterior  Subarachnoid  Space  (fourth  ventricle)  will 
be  found  beneath  the  cerebellum  on  lifting  up  the  medulla 
oblongata.  This  communicates  with  the  subarachnoid 
space  of  the  spinal  cord,  and  with  the  interior  of  the  brain 
by  means  of  an  aperture  into  the  fourth  ventricle,  which 
may  now  be  seen  by  removing  the  laj'er  of  arachnoid. 

The  Pia  Mater  is  a  vascular  membrane  closely  investing 
the  brain  and  passing  into  the  sulci  between  the  convolu- 
tions, besides  giving  processes  into  the  interior  of  the  brain 
which  will  be  subsequently  examined.  It  becomes  more 
tough  and  fibrous  as  it  approaches  the  spinal  cord,  upon 
which  its  vascularity  almost  entirely  disappears. 

The  arachnoid  is  to  be  removed  from  the  arteries  at  the  base  of 
the  brain,  which  are  to  be  cleaned  and  the  branches  followed.  It 
will  now  be  possible  to  show  the  longitudinal  fissure  between  the  two 
anterior  lobes  of  the  cerebrum  more  clearly  than  before,  and  also  the 
fissure  of  Sylvius  between  the  anterior  and  middle  lobes  of  each  side, 
into  which  a  large  artery  may  be  traced. 

The  Arteries  of  the  Brain  (Fig.  230)  are  derived  from 
four  great  trunks — the  two  vertebral  and  the  two  internal 
carotid  arteries.     . 

The  Vertebral  Artery  (i)  has  been  seen  to  be  a  branch 
of  the  subclavian  artery,  and  has  been  traced  through  the 
transverse  processes  of  the  cervical  vertebrae  to  the  atlas. 
The  artery  pierces  the  dura  mater  between  the  occiput  and 
the  atlas,  and  enters  the  skull  through  the  foramen  mag- 
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nnm  by  the  side  of  tlie  medulla  oblongata.     At  the  lower 
border  of  the  pons  Varolii  the  two  vertebrals  unite  in  the 
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Aktertes  of  the  Brain  and  Ci 

1.  Vertebral  arteries. 

2.  Anterior  spinal  branches  uniting  to 

form  a  single  vessel. 

3.  Posterior  spinal  artery. 

4.  Posterior  meningeal  artery. 

5.  Inferior  cerebellar  artery. 

6.  Basilar  artery  giving   oft"  transverse 

branches. 

7.  Superior  cerebellar  artery. 

8.  Posterior  cerebral  artery. 


RCLE  OF  Willis  (from  Wilson). 

9.  Posterior  communicating  branch  of 
the  internal  carotid. 

10.  Internal  carotid  artery,  showing  its 

curves  within  the  skull. 

11.  Ophthalmic  artery  divided. 

12.  Middle  cerebral  artery. 

13.  Anterior  cerebral  arteries,  connected 

by- 

14.  Anterior  communicating  artery. 


Basilar  Artery  (6),  which  passes  along  the  middle  line 
of  the  pons  Yarolii  to  bifurcate  at  its  anterior  border  into 
the  posterior  cerebral  arteries  (8). 

The  Branches  of  the  Vertebral  Artery  are  : — 

1.  A  small  Posterior  Spinal  artery  (3)  which  runs  down 
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the  posterior  surface  of  the  spinal  cord  with  its  fellow  of 
the  opposite  side. 

2.  A  small  Anterior  Spinal  artery  (2)  which  joins  its 
fellow  of  the  opposite  side  to  form  a  small  trunk  which 
runs  down  the  anterior  surface  of  the  spinal  cord. 

3.  A  small  Posterior  Meningeal  artery  (4)  to  the  dura 
mater. 

4.  The  Posterior  Inferior  Cerebellar  artery  (5)  which 
passes  backward  to  the  posterior  part  of  the  inferior  sur- 
face of  the  cerebellum,  and  anastomoses  with  the  other 
cerebellar  arteries. 

The  Branches  of  the  Basilar  Artery  are : — 

1.  The  Anterior  Inferior  Cerebellar  arteries,  a  pair  of 
small  branches  passing  to  the  anterior  part  of  the  inferior 
surface  of  the  cerebellum  on  each  side,  and  anastomosing 
with  the  other  cerebellar  arteries.  These  are  only  two  of 
the  following. 

2.  Transverse  arteries  of  the  Pons,  four  or  five  on  each 
side,  which  suppl}*  the  pons  Yarolii,  and  one  of  which,  the 
auditory,  accompanies  the  auditor}^  nerve  into  the  temporal 
bone. 

3.  The  Superior  Cerebellar  arteries  (7),  which  arise 
close  to  the  bifurcation,  having  the  third  pair  of  nerves 
between  them  and  the  posterior  cerebral  arteries.  Each 
artery  winds  around  the  cms  cerebri,  parallel  to  the  fourth 
nerve,  to  the  upper  surface  of  the  cerebellum,  where  it 
anastomoses  with  its  fellow  and  with  the  inferior  cerebellar 
arteries. 

4.  The  Posterior  Cerebral  arteries  (8),  which  are  the  ter- 
minal branches  of  the  basilar  trunk.  Each  artery  winds 
round  the  crus  cerebri,  parallel  to  the  superior  cerebellar 
artery  but  separated  from  it  by  the  third  nerve,  and  is 
distributed  to  the  under  surface  of  the  posterior  lobe  of 
the  cerebrum,  where  it  anastomoses  with  the  middle  cere- 
bral artery.  It  gives  off  small  branches  to  the  locus 
perforatus  posticus  and  a  choroid  artery  to  the  velum 
interpositum. 

The  Internal  Carotid  Artery  (Fig.  230,  10)  has  been 
traced  to  the  anterior  clinoid  process  of  the  sphenoid  bone, 
close  to  which  it  was  divided  in  removing  the  brain.  The 
artery  reaches  the  base  of  the  brain  close  to  the  outer 
side  of  the  optic  commissure,  and  at  once  breaks  up  into 
three  branches — the  anterior  and  middle  cerebral,  and 
the  posterior  communicating  arteries. 
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1.  The  Anterior  Cerebral  artery  (13)  ruDS  forward  in 
the  lougitudinal  fissure,  and,  turning  round  the  corpus 
callosum,  is  distributed  to  the  anterior  part  of  the  cere- 
brum. The  arteries  of  the  two  sides  are  united  at  the 
commencement  of  the  fissure  by  a  short  transverse  branch, 
the  anterior  covimunicating  artery  (14). 

2.  The  Middle  Cerebral  artery  (12)  is  a  large  branch 
wliich  runs  in  the  fissure  of  Sylvius  between  the  anterior 
and  middle  lobes  and  reaches  the  surface  of  the  brain, 
where  it  anastomoses  with  the  anterior  and  posterior 
cerebral  arteries.  It  gives  off  some  small  branches  near 
its  commencement,  which  pierce  the  locus  perforatus  anti- 
ciis.  [The  student  should  notice  that  this  artery  is  the 
direct  continuation  of  the  carotid  as  well  as  its  largest 
branch,  and  hence  is  the  artery  most  frequently  ruptured 
in  apoplexy,  and  the  commonest  seat  of  emboli]. 

3.  The  Posterior  Communicating  artery  (9)  is  a  long- 
slender  branch  which  runs  backward  to  join  the  posterior 
cerebral  artery  at  a  right  angle. 

A  choroid  artei^y  is  given  off  by  either  the  carotid  or 
the  middle  cerebral  artery,  and  winds  round  the  cms 
cerebri  to  the  choroid  plexus  of  the  lateral  ventricle. 

The  Circle  of  Willis  (Fig.  230)  is  the  name  given  to 
the  communication  between  the  arteries  at  the  base  of 
the  brain,  and  may  be  traced  on  either  side  from  before 
backward  as  follows :  Anterior  communicating,  anterior 
cerebral,  and  carotid  arteries ;  posterior  communicating, 
posterior  cerebral,  and  basilar  arteries.  This  free  anas- 
tomosis is  of  importance  in  carrying  on  and  equalizing 
the  circulation  of  the  blood  in  the  brain  when  an  obstruc- 
tion to  one  of  the  main  trunks  occurs. 

Various  irregularities  of  the  vessels  forming  the  circle 
of  Willis  may  be  met  with,  the  arteries  being  much  above 
or  below  their  normal  size  in  A'arious  parts  of  the  circle ; 
but  the  direct  communication  between  the  trunks  is  almost 
constant. 

The  Veins  of  the  brain  open  into  the  sinuses  of  the 
skull,  which  have  been  examined  (p.  316). 

The  Base  op  the  Brain. 

The  arachnoid  and  pia  mater  are  to  be  carefully  dissected  fi'om 

the  base  of  the  brain,  care  being  taken  not  to  detach  any  of  the 

nerves.     It  should  be  noticed  that  the  pia  mater  disappears  on  the 

outer  side  of  each  crus  cerebri  beneath  the  middle  lobe  of  the  cere- 
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brum ;  this  is  the  commencement  of  the  great  transverse  fissure  of 
the  brain  [fissure  of  Bichat]  which  opens  into  the  inferior  cornu  of 
the  lateral  ventricle.  The  pia  mater  upon  the  cerebellum  and  pos- 
terior part  of  the  cerebrum  should  be  left  undisturbed  so  that  the 
velum  interpositum  may  not  be  damaged. 

The  under  surface  of  the  great  brain  or  Cerebrum  is 
divided  into  three  lobes  on  each  side  of  the  median  line. 

The  Anterior  Lobe  (Fig.  231,  2)  of  the  cerebrum  is 
separated  from  the  middle  lobe  by  the  fissure  of  Sylvius 
and  from  the  opposite  side  by  the  longitudinal  fissure. 
Its  under  surface  is  hollowed  out  in  the  centre  and  fits 
closely  upon  the  orbital  plate  of  the  skull.  It  presents 
several  small  orbital  convolutions  and  close  to  the  median 
line  the  extremity  of  the  convolution  of  the  longitudinal 
fissure^  in  which,  about  half  an  inch  from  the  fissure  and 
parallel  to  it,  is  the  olfactory  sulcus  which  lodges  the 
olfactory  peduncle. 

The  ivCiddle  Lobe  (Fig.  231,  18)  of  the  cerebrum  is 
separated  from  the  anterior  lobe  by  the  fissure  of  Sylvius, 
but  is  continuous  with  the  posterior  lobe,  the  division 
between  the  two  being  marked  only  by  the  border  of  the 
cerebellum,  the  under  surface  of  which  is  now  seen.  It 
occupies  the  middle  fossa  of  the  base  of  the  skull,  and 
presents  the  convolutions  forming  the  temporal  lobe,  to  be 
afterwards  described. 

[The  Posterior  Lobe  is  not  divided  from  the  middle 
by  an}''  marked  fissure,  but  is  that  part  of  the  cerebrum 
which  is  above  the  cerebellum,] 

It  will  be  most  convenient  to  examine  the  several  struc- 
tures found  in  the  base  of  the  brain  in  front  of  the  pons 
Yarolii  from  before  backward,  first  in  the  median  line  and 
afterwards  on  each  side.  In  the  median  line  from  before 
backward  are — (1)  the  longitudinal  fissure;  (2)  the  lamina 
cinerea ;  (3)  the  optic  commissure  ;  (4)  the  tuber  cinereura 
(with  the  infundibulum  [and  pituitary  gland]) ;  (5)  the 
corpora  albicantia  ;  (6)  the  locus  perforatus  posticus. 

On  each  side  from  before  backward  are — (l)the  under 
surface  of  the  anterior  lobe  of  the  cerebrum  with  (2)  the 
olfactory  bulb  and  the  olfactory  peduncle  resting  in  the 
olfactory  sulcus ;  (3)  the  optic  nerve  (in  front  of  the 
commissure)  and  (4)  the  optic  tract  (behind  the  commis- 
sure) ;  (5)  the  locus  perforatus  anticus  close  to  the  com- 
mencement of  (6)  the  fissure  of  Sylvius  ;  (7)  the  cms 
cerebri  diverging  from  its  fellow,  with  the  commencement 
of  the  transverse  fissure  to  its  outer  side ;  (8)  the  third 
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nerve  appearing  between  the  divergent  crura ;  (9)  tlie 
fourth  nerve  winding  round  the  crus;  (lOj  the  under  sur- 
face of  the  middle  lobe  of  the  cerebrum. 

Fig.  231. 


The  Base  of  the  Brain 

1.  Lon^.tudinal  fissure. 

2.  2.  Anterior  lobes  of  cerebrum. 

3.  Olfactory  bulb. 

4.  Lamina  cinerea. 

5.  Fissure  of  Sylvius. 

6.  Locus  perforatus  anticus. 

7.  Optic  commissure. 

S.  Tuber  cinereum  and  infundibulum 
9.  Third  nerve. 

10.  Corpus  albicans. 

11.  Fourth  nerve. 

12.  Locus  perforatus  posticus. 

13.  Fifth  nerve. 

14.  Crus  cerebri. 

15.  Sixth  nerve. 
16    Pons  Varolii. 


(from  Hirschfeld  and  Levilld). 

17.  Portio  dura  of  7th  [7th  S.] 

18.  Middle  lobe  of  cerebrum. 

19.  Portio  mollis  of  7th  [Sth  S.] 

20.  Anterior  pyramid. 

21.  Glosso-pharyngeal  nerve  [9tli  S.] 

22.  Olivary  body. 

23.  Pneumogastric  nerve  [10th  S.] 

24.  Lateral  tract. 

25.  Spinal  accessory  nerve  [11th  S.] 

26.  Digastric  lobe. 

27.  Hypoglossal  nerve  [12th  S.] 

28.  Cerebellum. 

29.  Amygdala  [or  tonsil]. 

30.  Slender  lobe. 

32.  Posterior  inferior  lobe. 


The  Longitudinal  Fissure   (Fig.  231,   i)  is  the  ter- 
minal portion  of  the  fissure  which  divides  the  upper  sur- 
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face  of  the  brain  into  the  two  hemisplieres.  It  separates 
the  anterior  lobes  of  the  cerebrum,  and  if  these  are  drawn 
apart  a  white  body  will  be  seen  at  the  bottom  of  the  fis- 
sure, which  is  the  corpus  callosum ;  the  anterior  part 
around  which  the  anterior  cerebral  artery  turns,  being 
known  as  the  genu,  and  the  central  portion  continued  into 
the  lamina  cinerea  as  the  rostrum. 

The  Lamina  Cinerea  (Fig.  231,4)  is  a  thin  gray  layer, 
continuous  with  the  under  surface  of  the  corpus  callosum 
and  prolonged  to  the  margin  of  the  optic  commissure. 
This  is  often  torn  in  removing  the  brain. 

The  Optic  Commissure  or  Chiasma  (Figs.  231,  7, 
and  232)  is  the  point  of  communication  between  the  two 
optic  nerves.  The  fibres  of  each  optic  tract  have  the  fol- 
lowing arrangement:  The  outermost  fibres  pass  to  the 
optic  nei"ve  of  the  same  side  ;  the  middle  fibres  decussate 
with  those  of  the  opposite  side  forming  a  figure  of  X,  and 
pass  to  the  optic  nerve  of  the  opposite  side  ;  the  most 
internal  fibres  are  reflected  back  to  the  brain  along  the 
opposite  optic  tract  behind  the  cross  arrangement,  and  a 
few  fibres  of  the  optic  nerve  pass  in  front  of  it  from  one 
eye  to  the  other. 

The  Tuber  Cinereum  (Fig.  231,  8)  is  a  gray  body 
placed  immediately  behind  the  optic  chiasma.     Projecting 

from  it  [within  it,  rather,]  is  the 
infundibulum  (funnel),  a  tube 
connected  with  the  pituitary 
bod}',  which  is  generally  left  in 
the  sella  turcica  upon  the  re- 
moval of  the  brain.  The  infun- 
»..i.^rf.  clibulum  communicates  with  the 
.  ofj,o..<^s.^     third  ventricle  of  the  brain  by 

Course  of  the  Fibres  in  the  Optic      .^^  ^^^^^    ^^^^^  ^^    ^j^^   f^g^US 

Commissure  (from  Gray).]  ,  .     ,      ,i       in  -i.    -a 

opened  into  the  hollow  pituitary 
bod}^,  but  is  closed  below  in  adult  life. 

The  pituitary  body  (if  left  attached)  will  be  seen  to  be 
solid  in  the  adult  and  to  consist  of  two  lobes  of  a  reddish 
color.  The  anterior  lobe  is  the  larger  and  is  oblong  in 
shape;  the  posterior  lobe  is  round. 

The  relation  of  the  infundibulum  and  pituitary  body  to 
the  tuber  cinereum  will  be  better  understood  by  referring 
to  the  vertical  section  of  the  brain  (Fig.  242,  20,  p.  531). 

The  Corpora  Albicantia  or  Mammillaria  (Fig.  231, 
10)  are  two  white  bodies  resembling  small  peas,  which  are 
placed  between  the  two  crura  cerebri.     They  are  formed 
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by  the  anterior  crura  of  the  fornix  which,  as  will  be  after- 
wards seen,  descend  to  the  base  of  the  brain  and  there 
make  a  sudden  twist  upon  themselves,  thus  forming  the 
bodies  (Fig.  237,  p.  521).  Upon  section  gray  matter  will 
be  found  in  the  interior  of  each  body. 

The  Locus  Perforatus  Posticus  (Fig.  231, 12)  (Pons 
Tarini)  is  placed  in  the  angle  between  the  two  crura  cere- 
bri. It  is  composed  of  gray  matter  and  is  perforated  by 
numerous  yessels  [going  to  the  thalamus  opticus]. 

The  several  structures  which  have  been  enumerated  in 
the  median  line,  ahz.,  lamina  cinerea,  optic  chiasma,  tuber 
cinerenm,  corpora  albicantia,  and  locus  perforatus  posticus, 
are  all  included  within  the  area  of  the  circle  of  Willis,  and 
also  form  the  floor  of  the  third  ventricle  of  the  brain,  as 
will  be  seen  on  referring  to  a  vertical  section  (Fig.  242,  p. 
581). 

The  Olfactory  Peduncle  (First  nerve)  (Fig.  231,  3)  is 
of  a  prismatic  shape  and  is  very  soft,  being  destitute  of 
neurilemma  and  onl}-  held  in  its  place  by  a  reflection  of 
the  arachnoid.  The  peduncle  has  three  roots^  two  white 
and  one  gray.  The  external  root  (white)  passes  across 
the  fissure  of  Sjdvius  to  the  middle  lobe  and  may  be  traced 
to  the  corpus  striatum ;  the  internal  root  (white)  goes  to 
the  inner  side  of  the  anterior  lobe ;  the  middle  root  (gray) 
passes  to  the  papillaof  gray  matter  in  the  olfactorj'^  sulcus. 

The  Olfactory  Bulb  (Fig.  231,  3)  is  formed  upon  the 
extremity  of  the  olfactory  peduncle,  and  from  it  the 
branches  of  the  olfactory  nerve  arise  which  descend  to  the 
nose.  It  is  composed  of  gray  matter,  is  oval  in  shape  and 
rests  upon  the  cribriform  plate  of  the  ethmoid  bone. 

The  Optic  or  Second  Nerve  (Fig.  231,  7)  passes  from 
the  optic  commissure  to  the  eyeball,  where  it  is  lost  in 
the  retina.  It  is  round  and  firm  and  is  invested  by  a 
sheath  of  dura  mater.  It  has  been  shown  that  each  optic 
nerve  has  fibres  derived  from  the  opposite  as  well  as  from 
its  own  side  of  the  body. 

The  Optic  Tract  (Fig.  231)  is  a  flattened  band  con- 
necting the  optic  commissure  with  the  brain.  It  can  be 
seen  disappearing  around  the  crus  cerebri  and  beneath  the 
middle  lobe,  and  will  be  afterwards  traced  to  the  corpora 
geniculata,  to  the  optic  thalamus,  and  to  the  corpora  quacl- 
rigemina  [v.  p.  525]. 

The  Locus  Perforatus  Anticus  (Fig.  231,  6)  is  situ- 
ated close  behind  the  olfactory  nerve  and  at  the  inner  end 
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of  the  fissure  of  Sylvius.  It  Is  composed  of  gray  nervous 
matter,  and  is  perforated  by  numerous  small  branches 
from  the  middle  cerebral  artery  [going  to  the  corpus  stri- 
atum]. 

The  Fissure  of  Sylvius  (Fig.  231,  5)  runs  outward 
between  the  anterior  and  middle  lobes  of  the  cerebrum, 
and  is  occupied  by  the  middle  cerebral  artery.  It  corre- 
sponds to  the  margin  of  the  lesser  wing  of  the  sphenoid 
bone  when  the  brain  is  in  situ,  and  is  divided  into  two  por- 
.tions  on  the  outer  aspect  of  the  brain,  which  will  be  sub- 
sequentlj''  traced.  At  the  bottom  of  the  fissure  will  be 
seen  a  few  nearly  straight  evolutions  {gyri  operti)  aggre- 
gated together,  to  which  the  name  Island  of  Reil  or  cen- 
tral lobe  has  been  applied. 

The  Crus  Cerebri  (Fig.  231,  14)  (peduncle  of  the  cere- 
brum) is  one  of  two  large  white  bodies  which  appear  at 
the  anterior  border  of  the  pons  Varolii  and  diverge  to 
enter  the  under  surface  of  the  cerebrum.  [It  consists 
of  those  fibres  which  run  from  the  spinal  cord  to  the 
cerebrum  forming  the  deep  fibres  of  the  pons  Varolii.] 
Winding  round  each  crus  are  the  optic  tract  and  the  fourth 
nerve,  and  between  the  two  crura  is  the  intey-peduncular 
space  containing  the  tuber  cinereum,  the  corpora  albicantia, 
aud  the  locus  perforatus  posticus. 

The  Third  Nerve  (Fig.  231,  9)  (motor  oculi)  is  a  good- 
sized  nerve  which  appears  with  its  fellow  between  the  crura 
cerebri  in  front  of  the  pons  Varolii.  The  fibres  are  con- 
nected with  the  gray  substance  of  the  crura  (locus  niger), 
and  may  be  traced  to  the  floor  of  the  fourth  ventricle. 

The  Fourth  Nerve  (Fig.  231,  11)  (trochlearis  vel 
patheticus)  is  the  smallest  of  the  cranial  nerves  and  winds 
around  the  crus  cerebri.  It  will  be  afterwards  traced  to 
the  valve  of  Vieussens. 

The  Pons  Varolii  or  Annular  Protuberance  [  Tuber 
Annula?-e']  (Fig.  231,  16)  is  the  large  white  body  immedi- 
ately behind  the  crura  and  in  front  of  the  medulla  oblong- 
ata. It  is  more  or  less  convex  from  side  to  side,  but  is 
slightly  grooved  along  the  middle  line  by  the  basilar 
artery.  On  each  side  is  a  round  thick  process  of  white 
fibres  passing  obliquely  outwards  and  backwards  to  the 
cerebellum,  which  is  the  cmis  cerebelli  or  j^rocessus  a  cere- 
hello  ad,  pontem,.  Emerging  from  the  side  of  the  pons  is 
the  fifth  nerve,  and  overlying  it  (in  this  position)  is  the 
sixth  pair  of  nerves. 
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The  Fifth  Nerve  (Fig.  231,  13)  (trifacial,  trigeminal) 
is  the  largest  of  the  cranial  nerves,  and  consists  of  two 
portions,  motor  and  sensor3^,  of  which  the  motor  is  the 
smaller  and  the  anterior.  The  nerve  arises  from  the  side 
of  the  pons  Varolii,  a  few  fibres  of  which  intervene  between 
the  two  roots  ;  but  its  deep  origin  can  be  traced  to  the 
floor  of  the  fourth  ventricle. 

The  Sixth.  Nerve  (Fig.  231, 15)  (abducens  oculi)  arises 
from  the  anterior  pyramid  of  the  medulla  oblongata  close 
to  the  posterior  border  of  the  pons,  and  slightly  from  the 
pons  itself.  It  may  be  traced  deeply  to  a  nucleus  in  the 
floor  of  the  fourth  ventricle. 

The  Medulla  Oblongata  (Fig.  231)  is  the  upper  part 
of  the  spinal  cord,  and  extends  from  the  upper  border  of 
the  atlas  to  the  lower  border  of  the  pons,  being  about  an 
inch  and  a  quarter  in  length.  The  medulla  oblongata 
contains  all  the  elements  of  the  spinal  cord,  which  are  con- 
tinued through  it  to  the  great  brain  [by  the  crura  cerebri], 
and  has  in  addition  a  special  body,  the  olive  or  olivary 
body.  It  will  be  impossible  to  see  more  than  the  super- 
ficial anatomy  of  the  medulla  at  this  stage,  the  rest  will  be 
taken  with  the  dissection  of  the  cerebellum. 

The  medulla  is  divided  into  two  symmetrical  halves  by 
an  Anterior  Median  Fissure^  which  is  continuous  with  the 
anterior  fissure  of  the  spinal  cord.  On  either  side  of  the 
fissure  is  the  rounded  Anterior  Pyramid  {corpus  pyr-ami- 
dale)  (20),  which  is  continuous  with  the  anterior  column 
of  the  cord  ;  the  two  anterior  pyramids  [containing  the 
motor  fibres  of  the  cord]  decussate  across  the  median 
fissure  at  the  lower  part  of  the  medulla. 

The  Lateral  Tract  (24)  is  continuous  with  the  lateral 
column  of  the  spinal  cord.  At  the  lower  part  of  the  me- 
dulla it  is  broad  and  is  placed  between  the  anterior  pyra- 
mid and  the  restiform  body,  but  at  the  upper  part  it  is 
narrowed  and  pushed  aside  by  the  projection  of  the  olivary 
body  between  it  and  the  anterior  pyramid. 

The  Olivary  body  (22)  is  an  ovoid  projection  close  to  the 
anterior  pyramid  and  immediately  below  the  pons,  but  is 
separated  by  a  groove  from  the  surrounding  parts.  Some 
white  fibres  arching  below  and  over  the  olivary  body  have 
been  called  the  arciform  fibres. 

The  Restiform  body  is  only  slightly  seen  at  the  side  of 
the  medulla  in  this  view,  but  will  be  afterwards  dissected 
with  the  fourth  ventricle. 
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The  Seventh  Nerve  (Fig.  231 )  consists  of  two  portions 
the  por'tio  dura  or  facial  nerve  [Yth  of  Soemmering]  and 
the  portio  mollis  or  auditory  nerve  [8th  of  Soemmering] 
the  facial  being  anterior  and  the  auditory  posterior;  and 
between  the  two  is  a  minute  nerve  which  has  been  named 
pjars  intermedia  and  joins  the  facial  nerve. 

The  portio  dura  (17)  is  round,  and  smaller  than  the 
portio  mollis ;  it  arises  from  the  lateral  tract  of  the  medulla 
oblongata  close  to  the  pons  and  slightly  from  the  pons 
itself.  The  deep  origin  can  be  traced  to  the  floor  of  the 
fourth  ventricle. 

The  portio  mollis  (19)  is  flattened  and  very  soft  owing 
to  the  absence  of  neurilemma.  It  arises  from  the  floor  of 
the  fourth  ventricle  and  from  the  restiform  body,  around 
which  it  winds  to  join  the  facial  nerve.  The  deep  origin 
of  the  nerve  is  partly  from  the  auditory  nucleus  in  the 
floor  of  the  fourth  ventricle  and  partly  from  the  posterior 
pyramid  of  the  medulla. 

The  Eighth  Nerve  (Fig.  231)  consists  of  three  portions, 
the  Glosso-pharyngeal  nerve  [9th  of  Soemmering]  the 
Pneumogastric  nerve  [10th  of  Soemmering]  and  the  Spinal- 
accessory  nerve  [11th  of  Soemmering]  which  lie  in  that 
order  from  before  backwards. 

The  Glosso-pih.aryngeal  nerve  (21)  is  the  smallest  of  the 
three  nerves,  and  arises  from  the  lateral  tract  of  the  medulla 
oblongata  by  three  or  four  fibrillae. 

The  Pneumogastric  or  Vagus  nerve  (23)  arises  from  the 
lateral  tract  below  the  glosso-pharyngeal  by  a  number  of 
fibrillee  which  unite  to  form  a  single  nerve.  This  lies 
parallel  to  the  glosso-phai-yngeal  nerve  and  upon  (in  this 
view)  a  small  lobe  of  the  cerebellum,  which  has  therefore 
been  called  the  lobe  of  the  pneumogastric  ox  flocculus. 

The  Spinal-accesso7-y  nerve  (25)  arises  partly  from  the 
medulla  and  partly  from  the  spinal  cord.  The  upper  part 
(accessory  to  vagus)  arises  by  fine  fibrillse  below  the  origin 
of  the  pneumogastric  for  the  whole  length  of  the  medulla. 
The  spinal  portion  (Fig.  229,  9,  p.  498)  arises  by  fine  fibrillaB 
from  the  side  of  the  spinal  cord  between  the  ligamentum  denti- 
culatura  and  the  posterior  roots  of  the  spinal  nerves,  as 
low  as  the  sixth  cervical  nerve. 

The  deep  origins  of  the  eighth  pair  may  be  traced  to 
special  nuclei  in  the  floor  of  the  fourth  ventricle.  The 
spinal  fibres  are  connected  with  the  gray  matter  of  the 
spinal  cord. 
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The  Ninth  or  Hypoglossal  Nerve  [12th  of  Soemmer- 
ing] (Fig.  231,  27)  arises  by  numerous  fibrillte  from  the 
groove  between  the  anterior  pyramid  and  the  olivary  body. 
The  nerve  consists  of  two  bundles  which  pierce  the  dura 
mater  separatel3\  The  deep  fibres  m.a.y  be  traced  to  a 
special  nucleus  at  the  lower  part  of  the  fourth  ventricle. 

By  slicing  down  the  pons  Varolii  [but  not  so  deeply  as  to  destroy 
or  detach  surrounding  parts]  the  arrangement  of  its  transverse  and 
longitudinal  fibres  may  be  seen.  These  are  in  alternate  layers,  the 
transverse  being  continuous  with  the  crura  cerebelli  and  the  longi- 
tudinal with  the  fibres  of  the  cord  and  the  crura  cerebri.  On  slicing 
one  of  the  crura  cerebri  deeply,  a  mass  of  gray  matter  {locus  niger) 
will  be  found. 

The  Exterior  op  the  Brain. 

The  brain  being  placed  with  the  base  downwards,  the  pia  mater  is 
to  be  removed  from  the  upper  surface  of  the  cerebrum. 

The  Upper  Surface  of  the  Brain  (Figs.  233,  p.  514, 
and  234)  is  divided  into  two  symmetrical  halves  or  hemi- 
spheres by  the  longitudinal  fissure^  in  which  will  be  found 
the  branches  of  the  anterior  cerebral  arter3^  By  separating 
the  hemispheres  the  white  corpus  callosum  will  be  seen  at 
the  bottom  of  the  longitudinal  fissure.  The  surface  of  the 
brain  is  marked  by  convolutions^  the  intervals  between  which 
are  called  sulci^  and  these  have  recently  acquii'ed  sufficient 
importance  to  require  individual  notice,  although  the  ar- 
rangement of  the  convolutions  is  not  precisely  the  same  in 
any  two  brains  or  even  on  both  sides  of  the  same  brain. 

The  Fissure  of  Sylvius  (c)  which  was  seen  at  the  base 
of  the  brain  (p.  510)  dividing  the  anterior  from  the  middle 
lobe  can  be  traced  out,  and  will  be  seen  to  divide  into  two 
portions,  the  posterior  or  horizontal,  which  runs  between 
the  frontal  (p)  and  temporal  (t)  lobes,  and  the  anterior  or 
vertical  (c)  which  ascends  between  the  frontal  convolutions. 
Posterior  to  this  portion  of  the  fissure  of  Sylvius  is  a  well- 
marked  groove  th&  fissure  of  Rolando  (d)  which,  beginning 
at  the  margin  of  the  longitudinal  fissure,  runs  downward 
and  forward  nearly  to  the  horizontal  Sjdvian  fissure,  being 
bounded  in  front  and  behind  by  two  large  and  well-marked 
convolutions,  and  separating  the  frontal  from  the  parietal 
lobe. 

The  Parallel  Fissure  (f)  is  a  well-marked  fissure  parallel 
to  and  below  the  horizontal  Sylvian  fissure,  and  running 
between  the  convolutions  of  the  temporal  lobe. 
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The  Frontal  Lobe  (f)  contains  one  well-marked  vertical 
convolution  bounding  the  fissure  of  Rolando,  and  called 
the  ascending  frontal  convolution  (4)  with  three  more  or 
less  horizontal  convolutions  in  front  of  it,  named  re- 
spectively lower  (1),  middle  (2),  and  upper  {^)  frontal. 

Fig.  233. 


Lateral  View  of  the  Brain 

Central  lobe,  or  Island  ofReil. 

Frontal  lobe. 

Parietal  lobe. 
Occipital  lobe. 

Temporal  lobe. 

Anterior  division  of  fissure  of  Sylvius 
(antero-parietal). 

Fissure  of  Rolando. 

Sylvian  fissure,  posterior  division. 

Parallel  fissure. 

Inferior  temporal  fissure. 

Parieto-occipital  fissure. 

Lower  frontal  convolution. 

Middle  frontal  convolution. 

Upper  frontal  convolution. 

Ascending  frontal  convolution. 

Ascending  parietal  convolution. 
Lobule   of  ascending  parietal   con- 
volution. 

— 5".  Supra-marginal  convolution. 


OF  a  Bdsh-woman  (from  Marshall). 

A.  Lobule  of  supra-marginal  convolu- 
tion. 

6.  Angular  convolution. 

7.  Upper  external   temporal   convolu- 

tion. 

8.  Middle  external  temporal  convolu- 

tion. 

9.  Lower  external   temporal  convolu- 

tion. 

10.  Upper  occipital  convolution. 

11.  Middle  occipital  convolution. 

12.  Lower  occipital  convolution, 

u.  First  or  upper  external  connecting 
[annectent]  convolution. 
Second  external  connecting  [annec- 
tent] convolution. 
Third   external  connecting  [annec- 
tent] convolution. 
Fourth  external  connecting  [annec- 
tent] convolution. 


The  Parietal  Lobe  (p)  contains  one  well-marked  vertical 
convolution  posterior  to  the  fissure  of  Rolando,  and  called 
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the  ascending  parietal  convoJufion  (5),  with  three  more  or 
less  horizontal  convolutions  behind  it,  named  respectively 
the  parietal  lobule,  the  supra-marginal  lobule,  and  the 
angular  gjTus. 

The  Parietal  Lobule  (5')  is  continuous  with  the  ascend- 
ing parietal  convolution,  and  lies  along  the  margin  of  the 
longitudinal  fissure,  being  connected  to  the  upper  part  of 
the  occipital  lobe  by  the^?"s^  annectent  convolution  (a). 

Fig.  234. 


Upper  Surface  of  the  Brain  of  a  Bush-woman  (from  Marshall). 

The  references  to  this  figure  are  the  same  as  to  Fig.  233,  which  should  be  studied 
with  it. 

Note. — In  order  to  facilitate  the  study  of  the  convolutions  of  the  brain,  I  have 
availed  myself  of  Mr.  Marshall's  permission  to  copy  two  drawiugs  from  his  paper 
on  the  brain  of  a  bush- woman  ("Philosophical  Trans.,"  1S61),  so  that  the  student 
may  have  the  simplest  form  for  reference  when  studying  the  more  complex  brain  of 
Europeans. 

The  Supra-marginal  Lohule  (a)  lies  below  the  preceding 
and  above  the  fissure  of  Sylvius.  It  is  very  variable  in 
shape  and  size,  and  is  connected  posteriorly  with  the 
following  convolution. 

The  Angular  Gyrus  (6)  is  posterior  to  the  supra-marginal 
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lobule  and  is  very  irregular  in  form.  Behind  it  is  con- 
nected with  the  occipital  lobe  by  the  second  annectent  con- 
volution (|3). 

Between  the  ascending  parietal  convolution  and  the 
supra-marginal  lobule  is  the  commencement  of  a  fissure 
named  by  Turner  intra-parietal^  which  takes  a  curved 
course  between  the  convolutions  of  the  parietal  lobe. 

The  Temporal  Lobe  (t)  contains  three  well-marked  hori- 
zontal convolutions.  The  first  (7)  lies  between  the  fissure 
of  Sylvius  and  the  parallel  fissure,  and  the  second  (8)  and 
thi7-d  (9)  are  immediately  below,  separated  from  one  other 
by  the  inferior  temporal  Jissiu^e. 

The  second  and  third  temporal  convolutions  are  con- 
nected with  the  occipital  lobe  by  the  third  (y)  and  fourth 
(S)  annectent  convolutions. 

The  Occipital  Lobe  (0)  is  continuous  with  the  temporal 
lobe,  and  contains  three  badlj^-defined  convolutions  placed 
horizontally,  and  named  first  (10),  second  (11),  and  third 
(12). 

A  slice  of  brain  substance  about  an  incli  thick  is  to  be  removed 
from  the  right  hemisphere,  when  the  centrum  ovale  minus  will  be 
exposed. 

The  Centrum  Ovale  llinus  is  the  oval  mass  of  white 
cerebral  matter  surrounded  by  convolutions  which  forms 
the  hemisphere.  The  convolutions  will  be  seen  to  have  a 
cortical  layer  of  gray  substance  superficial  to  their  white 
substance,  which  is  continuous  with  the  centre  of  the  hemi- 
sphere. Numerous  minute  points  will  be  seen  on  the  sur- 
face of  the  white  matter,  which  are  the  puncta  vasculosa  or 
orifices  of  minute  bloodvessels,  from  which  blood  exudes 
in  the  recent  condition. 

The  Inner  Surface  of  the  Hemisphere. 

By  slicing  off  one  hemisphere  to  the  level  of  the  corpus  callosum, 
a  side  view  of  the  opposite  hemisphere  is  obtained,  but  to  complete 
the  study  of  the  inner  surface  of  the  hemisphere  a  section  of  a  hard- 
ened brain  should  be  referred  to.  [The  brain  is  best  hardened  by 
placing  it  in  a  straw-colored  solution  of  chromic  acid,  or  in  dilute 
(50  per  cent.)  alcohol.] 

The  Inner  Surface  of  the  Hemisphere  (Fig.  235) 
at  its  anterior  part  presents  two  large  convolutions,  the 
upper,  the  marginal  convolution  (i)  (convolution  of  longi- 
tudinal fissure),  and  the  lower,  the  convolution  of  the  corpus 
callosum  (2)  or  gyrus  fornicatus,  separated  by  the  calloso- 
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ma7'ginal  Jissiirc  (c  m),  which  reaches  the  margin  of  the 
hemisphere  and  bounds  the  marginal  convolution  poste- 
riorly. 

The  Gi/rus  Fornicatus  (2)  is  a  well-marked  convolution 
which  begins  at  the  anterior  perforated  space  in  the  base 
of  the  brain,  and  Avinds  round  the  corpus  callosum  to  the 
posterior  part,  where  it  becomes  continuous  with  the  upper 
internal  temporal  convolution  or  uncinate  gyrus. 


The  Inner  and  Under  Surfaces  of  the  Brain  to  show  the  CoNVOLnTroNs 
(from  Hirscbfeld  and  Leveill6). 


F. 

Frontal  lobe. 

2, 

2.  Gyrus  fornicatus. 

P. 

Parietal  lobe. 

3, 

3.  Uncinate  gyrus. 

Q. 

Quadrate  lobe. 

4. 

Dentate  convolution. 

0. 

Occipital  lobe. 

.  5. 

United  corpus  callosum  and  fornix. 

T.  T. 

Temporal  lobe. 

6. 

Genu  of  corpus  callosum. 

CM. 

Calloso-marginal 

fissure. 

7. 

Cavity  of  lateral  ventricle. 

P.O. 

Parieto-occipital. 

8. 

Fornix. 

c.  c. 

Calcarine  fissure. 

9. 

Thalamus  with  corpora  geniculata. 

Co. 

Collateral  fissure. 

10. 

Fascia  dentata  in  dentate  fissure. 

1,  1. 

Marginal  convolution. 

Posterior  to  the  marginal  convolution  and  continuous 
below  with  the  gyrus  fornicatus  is  the  quadrate  lobe  (q), 
which  is  separated  from  the  occipital  lobe  (o)  by  the  parieto- 
occipital fissure  (p  0),  a  continuation  of  the  fissure  of  the 
same  name  seen  externally. 

The  Occipital  Lobe  (0)  is  triangular  in  shape,  and  is 
placed  between  the  parieto-occipital  and  the  calcarine  fis- 
sure (c)  which  separates  it  from  the  internal  convolutions 
of  the  temporal  lobe  (t). 
44 
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The  Galearine  Fissure  (c)  of  Huxley  runs  below  the 
occipital  lobe  to  the  extremity  of  the  gyrus  fornicatus, 
being  joined  midway  by  the  parieto-occipital  fissure.  It 
is  an  important  fissure,  since  it  corresponds  to  the  projec- 
tion called  the  hippocampus  minor  in  the  posterior  cornu 
of  the  lateral  ventricle. 

The  Internal  Temporal  Convolutions  form  the  lower  part 
of  the  inner  wall  of  the  hemisphere,  and  are  continuous 
with  those  of  the  temporal  lobe  externall}^  The  most  im- 
portant is  the  Uncinate  Gyrus  (3)  which  is  immediately 
below  the  calcarine  fissure  and  runs  horizontally  forward, 
becoming  united  with  the  gyrus  fornicatus  and  passing  in 
front  of  the  fascia  dentata.  It  then  makes  a  sudden  bend 
backward  for  half  an  inch;  this  hook-like  process  from 
which  it  derives  its  name  becoming  united  with  the  taenia 
hippocampi. 

The  Collateral  Fissure  (Co)  separates  this  last  convo- 
lution from  the  inferior  temporal  convolutions,  which  are 
very  irregular.  It  causes  the  prominence  in  the  descend- 
ing cornu  of  the  lateral  ventricle  known  as  the  eminentia 
collateralis. 

The  Dentate  Fissure  (10)  is  that  immediately  above  the 
uncinate  gyrus  which  lodges  the  fascia  dentata,  and  cor- 
responds to  the  hippocampus  major  in  the  descending  cornu 
of  the  lateral  ventricle.  Immediately  above  this  is  a  small 
dentate  convolution  (4),  united  with  the  taenia  hippocampi 
and  continuous  below  with  the  uncinate  gyrus. 

The  Interior  of  the  JBrain. 

The  Centrum  Ovale  Ilajus  is  seen  by  slicing  the  oppo- 
site hemisphere  to  the  level  of  the  corpus  callosum.  It  is 
the  great  white  mass  formed  by  the  continuation  of  the 
fibres  of  the  corpus  callosum  into  the  hemispheres,  the  gray 
convolutions  surrounding  its  circumference. 

The  Corpus  Callosum  (Figs.  236,  4,  and  237,  p.  521) 
forms  the  great  commissure  of  the  brain,  and  consists  of 
fibres  passing  transversely  from  one  hemisphere  to  the 
other.  It  is  nearer  the  anterior  than  the  posterior  ex- 
tremity of  the  brain,  and  in  the  median  line  forms  the  floor 
of  the  longitudinal  fissure,  being  slightly  arched  from  be- 
fore backwards.  On  a  vertical  section  (Fig.  235,  6)  it  will 
be  seen  to  bend  abruptly  anteriorl}^,  to  pass  to  the  base  of 
the  brain,  thus  forming  the  genu,  and  to  be  continuous 
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posteriorly  [5]  witli  the  subjacent  fornix  by  a  thickened 
portion  which  has  been  called  the  splenium. 

On  the  surface  of  the  corpus  callosum  and  in  the  middle 
line  is  a  longitudinal  depression,  the  rajihe,  which  is  bounded 
on  each  side  by  the  slight  projections  called  the  nerves  of 
Lancisi.  Externally  to  these  are  some  transverse  marliings 
called  the  lineas  transversse^  which  are  crossed  beneath  the 
gj^rus  fornicatus  by  the  longitudinal  fibres  forming  the 
covered  hand  of  Eeil. 

The  Lateral  Ventricles. 

To  open  the  cavity  in  each  liemisphere  called  the  lateral  ventricle, 
the  corpus  callosum  is  to  be  carefully  cut  through  about  half  an  inch 
from  the  middle  line,  until  the  delicate  serous  membrane  lining  the 
vei.tricle  is  seen  [or  the  ventricle  is  opened] ;  the  handle  of  the  scal- 
pel should  then  be  used  to  reflect  the  brain  substance  and  expose  the 
cavity,  which  bends  from  the  median  line  in  front  and  towards  it 
behind. 

The  Lateral  Ventricle  (Fig.  236)  consists  of  a  central 
cavity  and  three  cornua,  anterior,  posterior,  and  descending. 
The  anterior  cornu  turns  outwards  in  the  anterior  lobe  of 
the  cerebrum,  and  the  posterior  cornu  turns  inward  in  the 
posterior  lobe  of  the  cerebrum,  thus  forming  with  the  cen- 
tral portion  a  cavity  shaped  (on  the  right  side)  like  the 
italic  letter/.  The  ventricle  is  bounded  superiorly  by  the 
corpus  callosum  which  forms  its  roof^  the  floor  being  formed 
by  the  following  parts  from  before  backwards:  1.  Corpus 
striatum;  2.  Tsenia  seniicircularis ;  3.  Thalamus  (opticus); 
4.  Choroid  plexus  ;  5.  Corpus  fimbriatum ;  6.  Fornix. 

The  Corpus  Striatum  (Fig.  236,  3)  is  a  pyriform  body 
with  the  greater  end  forward,  and  constitutes  the  anterior 
ganglion  of  the  cerebrum  [or  ganglion  of  motion^.  It  is 
gray  upon  the  surface,  but  if  cut  into,  will  be  found  to  haA^e 
white  fibres  interspersed  throughout  the  deeper  portion 
(and  hence  the  name),  becoming  gra}'  again  at  the  under 
surface.  The  two  corpora  striata  are  separated  posteriorly 
by  the  two  thalami. 

The  Taenia  Semicircularis  (Fig.  286,  6)  is  a  narrow 
band  of  white  matter,  which  becomes  slight]}'-  widened  pos- 
teriorly, and  connects  the  corpus  striatum  with  the  optic 
thalamus.  [It  consists  of  antero-posterior  commissural 
fibres.] 
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The  Thalamus  (opticus)  (Fig.  236,  7)  is  a  white  body, 
which  will  be  better  seen  in  a  subsequent  dissection  [the 
larger  part  being  hidden  bj'  the  choroid  plexus  and  the 
fornix]. 

Fig.  236. 


Lateral  Ventricles  of  the  Bkain  (from  Hirschfeld  and  Leveill6). 

1.  Septum  lucidum.  9.  Corpus  flmbriatum. 

2.  Fifth  ventricle.  10.  Fornix. 

3.  Corpus  striatum.  11.  Posterior  extremity  of  corpus  callo- 

4.  Corpus  callosum,  reflected.  sum. 

5.  Foramen  of  Monro.  12.  Commencement  of  descending  cornu. 

6.  Taenia  eemicircularis.  13.  Vena  Galenl  (cut). 

7.  Thalamus  (opticus).  14.  Hippocampus  minor. 

S.  Choroid  plexus.  15.  Posterior  cornu  of  lateral  ventricle. 

The  Choroid  Plexus  (Fig-  236,  8)  is  a  vascular  fringe 
lying  upon  the  surface  of  the  thalamus  and  continued  into 
the  descending  cornu  of  the  lateral  ventricle.  [Its  prin- 
cipal radicle  is  a  vein  from  the  corpus  striatum  (vena  cor- 
poris striati).]  It  will  subsequently  be  seen  to  be  the 
[vessels  in  the]  edge  of  a  process  of  pia  mater  (velum 
interpositum)  which  lies  beneath  the  fornix.  By  drawing 
gently  upon  the  choroid  plexus  of  one  side  it  may  be  shown 
to  be  connected  with  that  of  the  opposite  side  through  the 
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foramen  of  Monro  (5),  an  opening  beneath  the  fornix  [be- 
hind its  anterior  pillars]  in  the  middle  line. 

The  Corpus  Fimbriatum  (Fig.  236, 9)  is  the  thin  edge 
of  the  fornix,  which  however  does  not  present  any  fimbriiB. 

To  see  tlie  fornix  thoroughly,  the  remnant  of  the  corpus  callosum 
in  the  middle  line  should  be  cut  through  transversely  about  its  centre, 
when  the  posterior  part  is  to  be  carefully  dissected  away  from  the 
subjacent  fornix. 

[Fig.  237. 

Corpus  callosum. 


Septum  lucidum.  ...A?/... _ Mw^  '--  ^,00^°°^ 


^^^^^^^        J  Thalamus  opticus. 

Corpus  albicans. 
Diagram  of  the  Relations  of  the  Coupus  Callosdm  and  the  Fornix.    The  dots  in 
the  Corpus  Callosum  represent  the  transverse  fibres  cut  in  the  sectioa.     Compare 
Fig.  235,  p.  517.] 

The  Fornix  (Figs.  236,  lo,  and  237)  is  a  thin  white 
body  placed  beneath  the  corpus  callosum  in  the  middle 
line.  Anteriorly  it  is  divided  into  two  crura  [or  pillars], 
which  pass  to  the  base  of  the  brain  [forming  the  corpora 
albicantia  (Fig.  237)],  and  will  be  afterwards  seen.  Pos- 
teriorly it  is  incorporated  with  the  splenium  of  the  corpus 
callosum,  and  is  continuous  with  the  hippocampus  major. 
[It  consists  of  autero-posterior  commissural  fibres.]  The 
fornix  is  separated  from  the  corpus  callosum  in  front  by 
the  septum  lucidum. 

The  lateral  ventricles  are  separated  from  one  another 
b,y  the  Septum  Lucidum  (Fig.  236,  i),  a  double  layer  of 
white  cerebral  matter  gray  externally,  containing  the  fifth 
ventricle  (Fig.  236,  2),  which  extends  between  the  anterior 
part  of  the  corpus  callosum  and  the  fornix,  being  deeper  in 
front  than  behind  (Fig.  237). 

The  Fifth  Ventricle  (Fig.  236,  2)  can  be  shown  by 
cutting  through  the  septum  lucidum  with  a  pair  of  scissors 
close  to  the  remains  of  the  corpus  callosum,  which  must 
be  turned  forward.  It  lies  between  the  two  layers  of  the 
septum  lucidum,  and  is  deepest  in  front.     It  is  lined  by  a 
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Fig.  238. 


delicate  membrane  which  in  tlie  adult  forms  a  shut  sac, 
but  in  the  foetus  communicates  with  the  subjacent  third 
ventricle. 

The  Foramen  of  Monro  (Fig-  236,  5)  is  the  communi- 
cation between  the  two  lateral  and  the  third  ventricles.    It 

is  placed  beneath  the  anterior 
part  of  the  fornix  [behind  its 
anterior  pillars],  and  the  cho- 
roid plexus  has  already  been 
traced  to  it.  [It  can  be  best 
seen  laterally.]  (Fig.  242,  10, 
p.  531.) 

The  Hippocampus  Minor 
(Fig.  238,  7)  is  a  projection  of 
variable  size  from  the  inner 
wall  of  the  posterior  cornu  of 
the  lateral  ventricle,  corre- 
sponding to  the  calcarine  fis- 
sure. It  is  white  on  the  sur- 
face, but  gray  in  the  interior. 

To  see  the  descendiog  cornu,  tlie 
side  of  the  brain  should  be  freely 
cut  through  opposite  the  point  at 
which  the  choroid  plexus  disap- 
pears ;  this  being  taken  as  the 
guide,  the  descending  cornu  can  be 
opened  along  its  side,  and  the  ca- 
vity exposed  by  drawing  the  parts 
asunder.    ■ 


Descending  Cornu  of  the  Lateral 
Ventricle  of  Brain  (from  Hirsch.- 
feld  and  Leveill6). 

1.  Pes  hippocampi. 

2.  T£enia  hippocampi. 

3.  Hippocampus  major, 

4.  Fascia  dentata. 

5.  Pes  accessorius. 

6.  Fornix  (cut). 

7.  Hippocampus  minor. 

8.  Corpus  callosum  (cut). 

9.  Posterior  cornu. 


The  Descending  or  Mid- 
dle Cornu  (Fig.  238)  takes  a 
curved  course  downward  in 
the  middle  lobe  of  the  cere- 
brum and  beneath  the  optic 
thalamus.  Its  direction  is  at 
first  slightly  backward,  and 
then  outward,  downward,  for- 
ward, and  inward,^  and  it  has 
been  said  to  resemble  a  bent  forefinger.  In  it  will  be  found 
the  continuations  of  some  of  the  structures  which  have 
been  seen  in  the  main  cavity  of  the  ventricle  but  under 
different  names. 

The  Hippocampus  Major  (Fig.  238,  3)  is  continuous 
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"with  the  fornix,  of  which  it  maj^  be  considered  to  be  the 
posterior  peduncle.  It  is  Ji  prominent  convex  body  corre- 
sponding to  the  dentate  fissure,  and  winds  forward  to  the 
extremitj'  of  the  cornu.  Its  anterior  extremity  is  enlarged, 
and  is  marked  with  more  or  less  distinct  transverse  grooves, 
and  to  this  part  the  name  Pes  Hippocampi  (i)  has  been 
given,  from  its  fancied  resemblance  to  the  foot  of  an  animal. 

At  the  anterior  border  of  the  hippocampus  major  is  a 
thin  band  of  white  cerebral  matter  continuous  w4th  the 
corpus  fimbriatum,  but  now  called  the  Taenia  Hippo- 
campi (Fig.  238,  2).  By  lifting  this  up  with  the  handle 
of  the  scalpel  and  turning  it  aside,  a  serrated  free  border 
of  gray  nervous  matter  will  be  seen,  which  has  been  called 
the  Fascia  Dentata  (4).  This  is  the  gray  matter  of  the 
convolution  which  forms  the  pes  hippocampi,  as  may  be 
seen  by  making  a  transverse  section  of  it. 

The  Choroid  Plexus  of  the  descending  cornu  is  con- 
tinuous with  the  choroid  plexus  of  the  lateral  ventricle, 
and  can  now  be  seen  to  be  connected  with  the  pia  mater 
through  a  slit  immediately  in  front  of  the  taenia  hippocampi 
(transverse  fissure  of  Bichat). 

The  Pes  Aecessorius  or  Eminentia  Collateralis 
(Fig.  238,  5)  is  a  projection  of  variable  size  at  the  com- 
mencement of  the  descending  cornu  and  between  the 
hippocampus  major  and  the  hippocampus  minor,  corre- 
sponding to  the  collateral  fissure. 

By  cutting  through  the  fornix  opposite  [just  above]  the  foramen 
of  Monro,  it  can  be  carefully  lifted  up  with  the  [handle  of  the] 
scalpel  and  turned  backward,  when  some  transverse  markings  on  its 
under  surface  will  be  seen  (from  which  it  has  been  called  the  Lyra,) 
and  the  velum  interpositum  [underneath  it]  will  be  brought  into 
view.  [By  carefully  dividing  the  remaining  cerebral  tissue  connecting 
the  two  hemispheres  posterioi'ly  the  great  transverse  fissure  (of 
Bichat)  will  be  exposed  and  the  entrance  of  the  pia  mater  by  this 
fissure  to  form  the  velum  interpositum  will  be  shown.] 

The  Velum  Interpositum  (Fig.  242, 3,  p.  531 )  is  a  trian- 
gular process  of  pia  mater  carried  into  the  interior  of  the 
brain  through  the  great  transverse  fissure  [of  Bichat]  which 
is  now  laid  open.  The  continuity  of  the  pia  mater  may  be 
traced  upon  the  upper  surface  of  the  cerebellum  and  the 
under  surface  of  the  posterior  lobe  of  the  cerebrum,  and  it 
may  be  followed  through  the  descending  cornu  of  the 
lateral  ventricle  to  the  base  of  the  brain,  where  it  appears 
by  the  side  of  the  crus  cerebri  (u.  page  510).     At  each  side 
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of  the  velum  interpositum  are  the  choroid  plexuses  of  the 
lateral  ventricles,  and  in  the  centre  are  two  veins  (  Ve7i8e 
Galeni)  which  open  into  the  straight  sinus  of  the  dura 
mater. 

The  Great  Transverse  Fissure  or  Fissure  of  Bi- 
ehat  (Fig.  242,  ii,  p.  531)  which  is  now  opened,  is  the 
slit  by  which  the  pia  mater  enters  the  brain.  It  is  opposite 
the  interval  between  the  cerebrum  and  the  cerebellum,  and 
reaches  forward  in  the  brain  beneath  the  fornix  and  corpus 
callosum,and  above  the  great  ganglia  of  the  brain  (corpora 
striata  and  optic  thalami).  The  fissure  is  continued  down- 
ward on  each  side  in  the  descending  cornu  of  the  lateral 
ventricle,  and  reaches  the  base  of  the  brain  at  the  outer  side 
of  each  crus  cerebri. 

The  velum  interpositum  is  to  be  reflected  [from  before  backwards] 
when  the  two  small  choroid  plexuses  of  the  third  ventricle  will  be 
seen  on  its  under  surface.  The  third  ventricle  will  now  be  seen,  and 
behind  it  the  corpora  quadrigemina  and  the  pineal  gland,  which 
latter  is  very  liable  to  be  removed  with  the  velum  interpositum  unless 
it  is  carefully  dissected. 

The  Third  Ventricle  (Fig.  239,  p.  526)  is  the  space  in 
the  middle  line  between  the  two  optic  thalami.  Its  roof\& 
formed  by  the  fornix  and  velum  interpositum,  and  its,  floor 
by  the  structures  contained  within  the  circle  of  Willis  at 
the  base  of  the  brain,  viz.,  the  lamina  cinerea,  optic  chiasma, 
tuber  cinereum,  corpora  albicantia,  and  locus  perforatus 
posticus  (from  before  backwards). 

The  ayite^Hor  boundary  of  the  ventricle  is  formed  by  the 
ante7'ior  commissure  (5),  a  white  band  [between  the  two 
corpora  striata]  which  raa}^  be  seen  between  and  in  front  of 
the  two  anterior  pillars  of  the  fornix:  the  posterior  boun- 
dary is  the  2^osterior  commissure  (Fig.  242,  14),  a  slender 
white  band  [between  the  two  thalami]  which  may  be  seen 
immediately  in  front  of,  and  a  little  beneath,  the  pineal 
gland.  Stretching  across  the  ventricle  between  the  two 
optic  thalami  is  [a  broad  gray  band,]  the  middle  or  soft 
commissure  (7)  (frequently  torn),  which  divides  the  ven- 
tricle into  two  portions  to  which  the  names  foramen  com- 
mune ante7Hus  and  foramen  commune  posterius  are  some- 
times given. 

The  third  ventricle  communicates  with  the  two  lateral 
ventricles  by  the  foramen  of  Monro,  and  with  the  fourth 
ventricle  by  the  iter  a  tertio  ad  ciuartum  ventriculum  or 
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aquecliK't  of  S^'lvius,  which  passes  beneath  the  posterior 
commissure,  the  pineal  gland  and  the  corpora  quadrigemina 
(Fig.  242,  1 6).  In  the  tcetus  the  [third]  ventricle  commu- 
nicated in  addition  with  the  fifth  ventricle  and  [also]  with 
the  infundibulum  [by  the  iter  ad  infundibulum,  the  open- 
ing of  which  is  just  under  the  anterior  commissure]. 

The  Thalamus  Opticus  (Fig.  239,  6)  is  now  fully  ex- 
posed, and  will  be  seen  to  be  a  lai'ge  white  body  placed 
posteriorly  to  the  corpus  striatum  and  at  the  side  of  the 
third  ventricle.  [It  is  the  great  ganglion  of  sensation'].  It 
has  been  seen  to  form  part  of  the  floor  of  the  lateral  ven- 
tricle by  its  upper  surface,  on  which  is  a  slight  prominence 
called  the  anterior  tubercle.  Along  the  inner  margin  is  a 
narrow  white  band,  one  of  the  peduncles  of  the  pineal 
bod}^,  and  b}^  its  inner  surface  which  bounds  the  third  ven- 
tricle, it  gives  attachment  to  the  middle  and  posterior 
commissures  of  the  third  ventricle,  the  posterior  piercing 
its  substance. 

The  thalamus  opticus  forms  the  roof  of  the  descending 
cornu  of  the  lateral  ventricle,  and  by  drawing  it  upward 
on  the  side  upon  which  the  cornu  has  been  opened,  two 
projections  on  its  under  surface  may  be  seen.  These  are 
the  Corpora  Geniculata  (externum  and  internum)  of  which 
the  outer  one  is  the  larger.  By  turning  the  brain  on  its 
side  the  optic  tract  may  be  readily  traced  to  the  under 
surface  of  the  optic  thalamus,  to  which  it  is  attached,  and 
will  be  found  to  divide  into  two  parts,  which  are  connected 
with  the  corpora  geniculata  and  pass  on  to  the  corpora 
quadrigemina. 

The  Pineal  Body  or  Gland  (Fig.  239,  lo)  (conarium) 
is  a  pink  bod}^  of  a  conical  shape,  lying  between  the  an- 
terior pair  of  the  corpora  quadrigemina  and  above  the 
posterior  commissure  of  the  third  ventricle.  Its  anterior 
part  or  base  is  connected  with  the  margins  of  the  optic 
thalami  b}'  two  slender  anteiHor  peduncles  or  hahense^  and 
is  also  connected  with  the  subjacent  bodies  by  slender 
inferior  peduncles.  The  velum  interpositum  gives  a  special 
investment  of  pia  mater  to  the  gland.  The  pineal  body 
contains  a  cavity  in  which  are  some  particles  of  calcareous 
matter  (acervulus). 

The  Corpol-a  Quadrigemina  (Fig.  239,  12)  are  four 
white  prominences  placed  immediately  behind  the  third 
ventricle,  and  named  Nates  and  Testes,  from  their  fancied 
resemblance  to  those  parts  ;    but  it  is  to  be  noted  that 
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their  position  is  the  reverse  of  that  in  man,  since  the  two 
anterior  bodies  are  the  nates  and  the  posterior  the  testes. 
Both  sets  of  bodies  are  connected  to  the  optic  thalami  by 
white  bands  and  the  nates  are  also  connected  to  the  pineal 
gland,  which  lies  upon  their  upper  surface. 


Third  Vrntricle  of  Brain 

1.  Corpus  striatum  dissected. 

2.  Fiftli  ventricle. 

3.  Anterior  crura  of  fornix  (cut). 

4.  Corpus  striatum. 

5.  Anterior  commissure  of  tbird  ven- 

tricle. 

6.  Optic  thalamus. 

7.  Middle  or  soft  commissure. 

8.  Habenffi  or  peduncles  of  pineal  gland 

9.  Third  ventricle. 
10.  Pineal  gland. 


(from  Hirschfeld  and  Leveill6). 

11.  Tajnia  semi-circularis. 

12.  Corpoi'a  quadrigemina. 

13.  Valve  of  Vieussecs. 

14.  Fourth  ventricle. 

15.  Anterior  extremity  of  superior  vei'mi- 

form  process. 

16.  Arbor  vitse  cerebelli. 

17.  Anterior  extremity  of  inferior  vermi- 

form pi'ocess  (nodulus). 
19.  Communication  of -Ith  ventricle  with 
sub-arachnoid  space. 


The  two  broad  white  bands  passing  from  the  cerebellum 
to  the  testes,  are  the  superior  peduncles  of  the  cerebellum 
(processus  a  cerehello  ad  testes)  (Fig.  240,  3)  [they  can 
be  seen  by  separating  the  posterior  lobes  of  the  cerebrum, 
which  have  been  cut  through;  at  a  later  stage  they  will  be 
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still  better  seen],  and  between  them  is  a  thin  layer  of  white 
matter,  the  Valve  of  Vieussens  (Fig.  239,  13),  to  which 
the  fourth  pair  of  nerA^es  may  be  traced  round  the  superior 
peduncles  of  the  cerebellum. 

The  band  of  white  matter  passing  transversely  beneath 
the  corpora  quadrigemina  on  each  side,  and  seen  imme- 
diatelj^  in  front  of  the  superior  peduncles  of  the  cerebellum, 
is  the  FiUef  of  the  Olimry  body  (Fig.  240,  2). 

Opportunity  may  now  be  taken  to  trace  out  the  anterior  commis- 
sure of  the  third  ventricle  and  the  anterior  pillar  of  the  fornix,  by 
carefully  scraping  away  the  corpus  striatum  of  one  side. 

The  Anterior  Commissure  is  a  cylindrical  white  band 
which  may  be  traced  through  the  corpus  striatum  to  the 
roof  of  the  descending  cornu  of  the  lateral  ventricle. 

The  Anterior  pillar  of  the  Fornix  descends  in  front  of 
the  third  ventricle  and  reaches  the  base  of  the  brain,  where 
it  makes  a  twist  to  form  the  superficial  white  substance  of 
the  corpus  albicans  of  one  side,  and  then  ascends  to  be 
lost  in  the  gray  matter  of  the  optic  thalamus  (Figs.  237, 
p.  521,  and  235). 

The  Cerebellum. 

The  Ceretellum  (Fig.  231,  28,  p.  501),  or  small  brain, 
lies  beneath  the  posterior  lobes  of  the  cerebrum,  and  in 
the  skull  is  separated  from  them  by  the  tentorium  cere- 
belli.  It  is  of  a  darker  color  than  the  cerebrum,  and  its 
surface  is  divided  into  laminae  instead  of  convolutions, 
and  these  are  separated  by  shallow  sulci.  The  cerebellum 
is  divisible  into  two  lateral  halves  united  by  a  commissure, 
and  the  horizontal  fissure  divides  the  organ  into  an  upper 
and  lower  part. 

The  upper  surface  is  flat  except  in  the  median  line, 
where  there  is  a  slight  ridge  forming  the  commissure,  and 
called  the  superior  verr^iiform  process.  The  upper  part  of 
each  hemisphere  is  divided  into  an  anterior  and  a  posterior 
lobe  by  an  indistinct  fissure. 

The  anterior  lohe  is  the  larger  and  of  a  square  shape, 
reaching  as  far  back  as  the  posterior  extremity  of  the  ver- 
miform process. 

The  posterior  lohe  is  the  small  portion  behind  the  level 
of  the  vermiform  process,  and  reaches  to  the  horizontal 
fissure. 

The  cerebellum  is  connected  to  the  cerebrum  and  spinal 
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Fig.  240. 


cord  by  three  peduncles  or  crura,  of  which  the  superior 

one  can  now  be  seen. 

The  Superior  Peduncle   (Fig-  240,  3)  (processus  a 

cerebeUo  ad  testes)  is  a  broad,  flattened  white  band  whicli 

is  connected  below  with  the 
inferior  vermiform  process  and 
passes  forwards  to  the  corpora 
qnadrigemina,  the  two  pedun- 
cles of  opposite  sides  converg- 
ing at  the  posterior  border  of 
the  testes.  The  two  processes 
are  prolonged  beneath  the  cor- 
pora quadrigemina  to  the  optic 
thalamus,  their  fibres  decussat- 
ing in  their  passage. 

[The  cerebellum  shonld  now 
be  carefully  but  completely 
divided  in  the  median  line  by 
successive  incisions,  when  the 
valve  of  Yieussens  will  be  ex- 
posed, and  the  superior  pedun- 
cle can  be  still  better  seen]. 

The  Valve  of  Vieussens 
(Fig.  239,  13)  (Velum  medul- 
lare  anterius')  is  the  thin  layer 
of  white  [rather,  gray]  nervous 
matter  stretched  between  the 
two  superior  peduncles  of  the 
cei'ebellum  and  connected  with 
the  anterior  extremity  of  the 
inferior  vermiform  process.  It 
is  narrow  in  front  but  broader 


FodRTH  Ventricle  and  Upper  Part  of  Spinal  Cord  and  Membranes.    The  posterior 
roots  of  the  nerve  are  removed  on  the  left  side  (from  Hirschfeld  and  Leveill^). 

1.  Corpora  quadrigemina. 

2.  Fillet  of  the  olivary  body. 

3.  Processus  a  cerehello  ad  testes. 

4.  Processus  a  cerehello  ad  pontem. 

5.  Processus  a  cerebello  ad  meduUam. 

6.  Floor  of  fourth  ventricle. 

7.  Glosso-pharyngeal  nerve. 
S.  Pneumogastric  nerve. 
9.  Spinal-accessory  nerve. 

10.  Posterior  columns  of  spina,!  cord. 


11,  11.    Anterior    divisions     of   spinal 
nerves. 

12,  12.  Ganglia  of  nerves. 

13,  13.    Posterior    divisions    of    spinal 
nerves. 

14,  14.  Posterior  roots  of  spinal  nerves. 

15,  Line  of  origin  of  posterior  roots  of 
left  side. 

16,  16.  Ligamentum  denticulatum. 

17,  17.  Anterior  root  of  spinal  nerves. 
IS.  Dura  mater. 
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behind,  where  it  has  a  little  gray  matter  connected  with  it, 
it  is  often  torn  through,  in  which  case  the  cavity  of  the 
fourth  ventricle  is  exposed.  The  fourth  pair  of  nerves 
arises  from  the  middle  line  of  the  valve  close  behind  the 
corpora  quadrigemina. 

The  preparation  is  to  be  turned  over  for  the  examination  of  the 
remaining  peduncles  aud  of  the  under  surface  of  the  cerebellum. 

The  Middle  Peduncle  (Fig.  240,  4)  processus  a  cere- 
hello  ad  pontem)  has  been  already  seen  at  the  base  of  the 
brain.  It  is  the  largest  of  the  three  peduncles,  and  the 
fibres  pass  across  the  pons  from  one  hemisphere  of  the  cere- 
bellum to  the  other,  constituting  the  [superficial]  transverse 
fibres  of  the  pons,  which  have  been  already  dissected. 

The  Inferior  Peduncle  (Fig.  240,  5)  x>rocessus  a  cere- 
hello  ad  medullam)  forms  part  of  the  restiform  body  of  the 
medulla,  and  will  be  better  seen  when  the  fourth  ventricle 
is  opened. 

The  Inferior  Surface  (Fig.  241)  of  the  cerebellum  is 
divided  into  two  hemispheres  by  a  deep  fissure,  the  valle- 
cula, at  the  bottom  of  "which  is  the  inferior  vermiform 
process,  which  is  to  be  seen  by  drawing  the  medulla  oblon- 
gata well  forward. 

Each  hemisphere  is  divided  somewhat  arbitrarily  into 
lobes,  since  the  divisions  between  them  are  very  uncertain. 
Beginning  behind  is  the  PosteyHor  Lohe  (11);  next  the 
Slender  Lohe  (10)  ;  and  in  front  of  that  the  Biventral  or 
Digastric  Lohe  (5). 

The  Amygdala  or  Tonsil  (Fig.  231,  29,  p.  501)  is  a  pro- 
minent lobe,  close  to  the  vallecula  which  it  partially  con- 
ceals. 

The  Flocculus  (Fig.  241,  4)  is  a  small  lobe  immediately 
in  front  of  the  biventral  lobe,  which  lies  beneath  the  crus 
cerebelli,  and  is  hence  called  the  sub-peduncular  lobe. 

The  Inferior  Vermiform  Process  (Fig.  241)  is 
divided  into  the  following  portions.  Most  anteriorly  is 
the  Nodule  (6),  which  projects  into  the  fourth  ventricle ; 
posterior  to  this  is  the  thin  ridge  called  the  Uvula  (7) 
from  the  fact  of  its  lying  between  the  two  tonsils  ;  behind 
this  is  the  Pijramid  (9),  and  posterior  to  this  again  are  a 
few  transverse  commissural  fibres. 

B}^  turning  aside  or  cutting  away  the  am3^gdalse,  a  laj'er 
of  white  matter  will  be  brought  into  view,  extending  from 
45 


530 


THE    CEREBELLUM. 


the  flocculus  on  each  side  to  the  tip  of  the  nodule.    This  is 
the  Velum  Medullare  Fosterius  (8). 

Fig.  241. 


Under  Surface  of  Cerebellum,  the  Amyqdal.'e  having  been  removed  (from 
Hirschfeld  and  Leveill6). 


1.  Medulla  oblongata  [drawn  forward]. 

2.  Pons  Varolii. 

S.  Choroid  plexus  of  the  4th  ventricle. 

4.  Flocculus. 

5.  Biventral  lobe  of  cerebellum. 

6.  Nodulus  of  inferior  vermiform  pro- 

cess. 


7.  Uvula. 

8.  Posterior  medullary  velum. 

9.  Pyramid. 

10.  Slender  lobe. 

11.  Posterior  inferior  lobe. 


The  brain  being  again  placed  with  the  base  downward,  an  incision 
is  to  be  made  through  the  valve  of  Vieussens  and  the  cerebellum,  in 
order  to  expose  fully  the  cavity  of  the  fourth  ventricle.  [The  cei'e- 
belluni  having  been  already  divided,  the  iter  a  tertio  ad  quartum 
ventriculum,  or  aqueduct  of  Sylvius,  remains  to  be  opened.  This 
can  be  done  by  making  a  careful  vertical  incision  in  the  median  line 
between  the  corpora  quadrigemina  and  prolonging  it  through  the 
valve  of  Vieussens,  thus  exposing  fully  the  cavity  of  the  fourth 
ventricle.] 

The  Fourth  Ventricle  (Fig.  240,  6)  is  situated  at  the 
back  of  the  pons  Yarolii  and  medulla  oblongata,  those 
bodies  forming  its  Jioor.  The  roof  is  formed  by  the  valve 
of  Vieussens  and  the  inferior  vermiform  process  of  the 
cerebellum ;  the  sides  by  the  two  superior  peduncles  of 
the  cei'ebellum  (processus  ad  testes)  above,  and  below  by 
the  restiform  body.  The  cavity  of  the  ventricle  is  lozenge- 
shaped,  and  it  communicates  above  with  the  third  ventricle 
by  the  Aqueduct  of  Sylvius  (iter  a  tertio  ad  quartum  ven- 
triculum) which  passes  beneath  the  corpora  quadrigemina 
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(Fig.  242,  1 6).  Below,  the  fonrtli  ventricle  is  closed  by  a 
reflection  of  pia  mater,  in  which  there  is  usually  an  opening 
establishing  a  communication  between  the  ventricles  of 
the  brain  and  the  subarachnoid  space  of  the  spinal  cord. 
Connected  with  this  process  of  pia  mater  is  the  Choroid 
plexus  of  the  fourth  ventricle  (Fig.  241,  3),  which  extends 
for  some  distance  into  the  cavity. 


Fm.  242. 


Vertical  LoxaiTtJDiN'AL  Seci'ion  op  the 

Bra 

1. 

Convolution  of  longitudiaal  fissure. 

13. 

2. 

Gyrus  fornicatus. 

14. 

3. 

Velum  interpositum. 

15. 

4. 

Corpus  callosura. 

16. 

5. 

Peduncle  of  pineal  gland  on  the  mar- 

gin of  optic  thalamus. 

17. 

6. 

Septum  lueidum. 

IS. 

7. 

Middle    commissure    of    third    ven- 

19. 

tricle. 

20. 

8. 

Fornix. 

21. 

9. 

Pineal  gland. 

22. 

10. 

Foramen  of  Monro. 

21. 

11. 

Fissure  of  Bichat. 

26. 

12. 

Anterior  commissure. 

IN  (from  Hirschfeld  and  Leveille). 

Corpora  quadrigemina. 

Posterior  commissure. 

Valve  of  Vieussens. 

Iter  a  tertio  ad  quartum  ventricu- 

lum. 
Fourth  ventricle. 
Optic  nerve. 
Ai'bor  vitiB  cerehelli. 
Pituitary  body  and  infandibulum. 
Section  of  medulla  oblongata. 
Corpus  albicans. 
Locus  perforatus  posticus. 
Section  of  pons  Varolii. 


In  the  floor  of  the  ventricle  is  a  median  groove,  which 
when  traced  downward  will  be  found  to  end  in  a  small 
hole,  the  commencement  of  the  central  canal  of  the  spinal 
cord  \_ca7ial  of  Stilling^.     On  each  side  of  this  groove  is 
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a  convex  body,  the  fasciculus  teres,  which  is  white  at  the 
tipper  part  of  the  ventricle,  but  covered  below  by  gray 
matter,  and  is  the  continuation  of  the  fibres  of  the  lateral 
tract  and  restiforra  body  of  the  medulla. 

There  are  four  gangliform  projections  or  nuclei  on  each 
side  of  the  median  groove  in  the  floor  of  the  ventricle. 
The  upper  one  is  for  the  sixth  and  facial  nerves,  and  im- 
mediately below  are  some  white  lines  (linese  transversse), 
which  run  transversely  from  the  median  fissure  and  are 
connected  with  the  auditory  nerve.  The  lower  nuclei  are 
for  the  auditory,  the  eighth,  and  the  ninth  nerves. 

The  lower  extremity  of  the  ventricle,  which  is  bounded 
on  each  side  by  the  enlarged  extremities  {•j^'^ocessus  clavati) 
of  the  Posterior  Pjn-amids  of  the  spinal  cord,  has  been 
called  the  calamus  scriptorius,  from  its  fancied  resemblance 
to  a  pen,  of  which  the  linese  trans versse  form  the  feathers 
[and  the  point  the  opening  of  the  canal  of  Stilling].  By 
slicing  vertically  either  hemisphere  of  the  cerebellum,  the 
appearance  known  as  the  arbor  vitse  (Fig.  242,  19)  will  be 
brought  into  view.  This  is  due  to  the  peculiar  arrange- 
ment of  white  cerebral  matter  within  the  gray  matter  of 
the  external  laminae;  and  by  careful  slicing,  an  irregular 
gray  body  (coryus  dentatum)  will  be  seen  in  the  centre  of 
the  white  matter  of  each  hemisphere.  By  making  a  trans- 
verse section  of  the  medulla  oblongata,  a  small  corpus 
dentatum  will  also  be  seen  in  the  olivary  body  of  each  side. 

When  possible,  the  student,  as  soon  as  he  has  finished 
the  above  dissection,  should  procure  another  brain,  in 
order  that  he  may  make  various  sections  of  it,  and  so 
more  thoroughly  understand  the  relations  of  the  several 
parts.  The  most  useful  section  is  one  made  in  the  median 
plane  (Fig.  242,  p.  531),  or  a  little  to  one  side  of  it  (Fig. 
235,  p.  517)  by  which  most  of  the  important  parts  will  be 
exposed. 


PART  YII. 

DISSECTION  OF  THE  EYE. 


In  order  to  study  the  general  anatomy  of  the  globe  of 
the  eye,  it  will  be  best  to  procure  half  a  dozen  bullocks' 
[sheep's  or  calves']  eyes,  since  the  parts  are  larger  than  in 
the  human  eye,  which  also  it  is  difficult  to  procure  in  a 
sufficiently  recent  condition.  It  must  be  borne  in  mind, 
however,  that  the  eye  of  the  bullock  [&c.]  differs  from  that 
of  a  man  in  the  following  particulars :  the  cornea  is  oval 
instead  of  being  nearly  circular ;  the  pupil  is  elongated 
into  a  slit  instead  of  being  a  circular  aperture ;  the  choroid 
coat  presents  the  peculiar  colored  appearance  known  as 
the  tapetum  lucidum^  which  is  absent  in  man ;  and  the  yel- 
low spot  which  is  present  in  the  human  retina  is  wanting 
in  the  eyes  of  quadrupeds.  The  following  description  will 
be  of  the  human  eye,  which  the  student  will  find  no  diffi- 
culty in  following. 

All  the  fat  and  the  remnants  of  the  muscles  of  the  eye  are  to  be 
removed  with  scissors,  the  optic  nerve  being  carefully  preserved. 
[The  loose  attachment  of  the  conjunctiva  over  the  sclerotic,  and  its 
firm  adhesion  over  the  corneal  border,  are  to  be  observed.  Also  the 
insertion  of  the  muscles  just  behind  the  corneal  border.] 

The  Human  Eyeball  (Fig.  243)  is  nearly  globular  in 
shape,  but  has  a  portion  of  a  smaller  sphere  (the  cornea) 
projecting  anteriorly,  thus  making  its  antero-posterior 
greater  than  the  transverse  diameter. 

The  Sclerotic  (Fig.  243,  ii)  or  external  tunic  is  com- 
posed of  dense  white  fibrous  tissue,  and  serves  to  maintain 
the  shape  of  the  eyeball  and  to  protect  the  internal  parts. 
It  is  thicker  behind  than  in  front,  and  is  pierced  posteriorly 
by  the  optic  nerve,  which  enters  at  a  distance  of  about  its 
own  breadth  [20°]  to  the  inner  side  of  the  axis  of  the  eye- 
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ball.  The  opening  in  the  sclerotic  for  the  optic  nerve  is 
funnel-shaped,  and  the  fibrils  of  the  nerve  pass  through  a 
fine  fibrous  tissue  which  has  been  named  lamina  cribrosa 
from  its  numerous  apertures,  one  of  which  in  the  centre 


LoNQiTDBiNAL  SECTION  OF  THE  Eye  (drawn  by  H.  Power). 

5.  Canal  of  Fontana  [oi-  of  Scblemm, 
often  called  the  circulai'  sinus]. 

6.  Canal  of  Petit. 

7.  Ciliary  process. 

8.  Ciliary  muscle. 

9.  Ketina. 

10.  Ciliary  zone  [or  zone  of  Zinn]. 

11.  Sclerotic. 

12.  Clioroid. 

13.  Vitreous  humor. 


1.  Corneca. 

2.  Iris. 

3.  Anterior      chamber     communicating 

with  the  posterior  chamber  through 
the  pupil.  [The  posterior  chamber 
is  the  triangular  space  (when  seen 
in  section)  inclosed  by  the  iris,  the 
ciliary  process,  and  the  lens  ] 

4.  Lens  inclosed  in  its  capsule. 


for  the  arteria  centralis  retinse  has  been  called  the  porus 
opticus.  The  sclerotic  is  pierced  at  various  points  by  the 
ciliary  vessels  and  nerves.  In  front,  the  sclerotic  gives 
insertion  to  the  recti  muscles,  from  which  it  receives  an 
expansion  {tunica  alhuginea,)^  and  in  front  of  this  point  the 
conjunctiva  is  reflected  upon  its  surface  but  can  be  readily 
stripped  up  as  far  as  the  margin  of  the  cornea. 

The  sclerotic  overlaps  the  margin  of  the  cornea  like  the 
case  of  a  watch  does  the  watch-glass,  and  encroaches  upon 
it  slightly  above  and  below.  The  sclerotic  and  the  cornea 
are  inseparably  united,  the  tissue  of  the  two  structures 
])eing  continuous. 

By  squeezing  the  eyeball  between  the  finger  and  thumb 
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the  cornea  will  be  rendered  white  and  opaque,  but  will 
resume  its  former  appearance  when  the  pressure  is  relaxed. 

The  Cornea  (Fig.  243,  i)  is  one  of  the  transparent  media 
of  the  eye  ;  and  in  man  is  perfectl}'  circular  when  seen  from 
within,  but  appears  wider  transversely  from  without,  on 
account  of  tlie  greater  overlapping  of  the  sclerotic  above 
and  below. 

The  curvature  of  the  cornea  varies  in  different  individ- 
nals,  but  the  anterior  and  posterior  surfaces  are  always 
parallel.  The  cornea  is  divisible  into  five  layers:  1,  ante- 
rior epithelium  (conjunctiva);  2,  anterior  elastic  lamina; 
3,  cornea  proper;  4,  posterior  elastic  lamina;  5,  posterior 
epithelium  (of  aqueous  humor)  [membrane  of  Descemet  or 
Demours.  (Fig.  246,  m  d,  p.  539.)]  The  cornea  in  health 
is  a  non-vascular  structure,  no  bloodvessels  existing  in  it, 
and  its  nourishment  being  derived  from  the  surrounding 
structures.  Minute  branches  of  the  ciliary  nerves  have 
however  been  traced  into  and  through  it.  [The  anterior 
epithelial  la3^er  of  the  cornea  is  readily  demonstrated  by 
rubbing  the  cornea  b}^  the  finger-nail  or  knife  when  it  will 
be  scraped  off;  if  indeed  it  be  not  already  detached  at 
points.  That  this  structure  is  really  cutaneous,  is  shown 
in  serpents,  by  its  being  shed  along  with  the  skin.] 

Holding  the  eye  lightly  with  the  left  hand,  the  scalpel  is  to  be 
thrust  through  the  margin  of  the  cornea  into  the  anterior  chamber, 
when  the  aqueous  humor  will  necessarily  escape.  With  scissors  the 
cornea  may  then  be  removed  [up  to  the  very  edge.  It  is  always  best 
in  dissecting  the  eye  to  use  the  probe-pointed  blade  of  the  scissors 
such  as  are  furnished  now  in  our  American  dissecting  cases.] 

The  Anterior  Chamber  (Fig.  243,  3)  is  the  space  be- 
tween the  cornea  and  the  iris.  It  communicates  with  the 
posterior  chamber  through  the  pupil,  and  is  filled  with  the 
aqueous  humor. 

The  Iris  (Fig.  243,  2)  is  the  highly  vascular  [and  mus- 
cular] curtain  which  separates  the  anterior  from  the  poste- 
rior chamber.  [Its  outer  circular  border  is  attached  to  the 
ciliary  ligament  at  the  sclerotico-corneal  border,  and  will  be 
better  seen  at  a  later  stage  of  the  dissection,  (p.  537).]  It 
is  composed  of  involuntary  muscular  fibres,  bloodvessels, 
and  pigment,  and  may  be  considered  to  be  a  prolongation 
of  the  choroid  coat.  In  man  the  pigment  of  the  iris  is  of 
various  colors,  but  it  is  absent  altogether  in  albinos,  and 
occasionall}^  the  iris  itself  is  wanting.     The  Pupil  is  a  cir- 
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cular  Opening  (in  man)  in  the  centre  of  the  iris,  which 
varies  in  size  according  to  the  contraction  of  the  tissue  of 
the  iris  under  the  influence  of  light.  [The  pigment  on  its 
posterior  surface  is  called  the  Uvea.  The  central  circular 
muscular  fibres  of  the  iris  are  supplied  by  the  third  nerve 
and  the  peripheral  radiating  fibres  by  the  sympathetic] 

The  Posterior  Chamber  (Fig.  243,)  is  smaller  than  the 
anterior,  and  can  be  hardly  said  to  exist  when  the  aqueous 
humor  has  been  let  out.  It  is  between  the  iris  and  the  an- 
terior layer  of  the  capsule  of  the  lens. 

[In  order  to  obtain  a  general  idea  of  the  anatomy  of  the  interior  of 
the  eye  it  will  be  best  to  divide  a  Second  Eye  by  the  scissors  into 
an  anterior  and  a  posterior  half,  when,  without  any  further  dissection, 
the  student  can  observe  the  thickness  and  general  appearance  of  the 

Fig.  244. 


The  Choroid  and  Iris,  enlarged  (from  Gray). 

three  coats  of  the  eye,  the  retinal  vessels,  the  vitreous  humor,  the 
position  of  the  lens  and  around  it  the  ring  of  the  ciliary  processes. 
Keep  the  two  halves  undisturbed  for  further  xise  and  proceed  now  to 
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tho  systematic  dissectiou  of  the  coats  of  the  eye  as  follows:  A 
Third  Eye  should  be  taken  and  cleaned.  Holding-  it  lightly  in  the 
left  hand,  the  sclerotic  coat  should  then  be  incised  by  repeated  slight 
cuts  parallel  to  the  corneal  border  and  midway  between  it  and  the 
nerve,  till  the  black  choroid  beneath  can  be  seen  through  the  small 
opening.  Lifting  up  one  edge  of  the  incision  the  probe-pointed  blade 
of  the  scissors  should  then  be  very  carefully  inserted  just  under  the 
sclerotic  and  without  wounding  the  choroid.  By  repeated  short  cuts, 
lifting  the  sclerotic  by  the  scissors  slightly  away  from  the  choroid 
and  inserting  the  scissors  a  very  little  way  at  a  time  and  flatwise 
(but  cutting  perpendicularly)  the  entire  sclerotic  can  be  divided  cir- 
cularly. (Fig.  244.)  This  can  be  done  in  water,  but  it  is  better  to  hold 
the  eye  very  lightly  in  the  left  hand,  without  the  slighest  pressure. 
Forcing  air  between  the  two  coats  by  a  blowpipe  is  quite  needless. 

The  further  dissection  must  now  be  carried  on  in  a  deep  dish  of 
■water.  Lift  up  the  edge  of  the  posterior  half  of  the  sclerotic  and 
scrape  or  cut  it  free  from  the  choroid.  Its  attachments  consist  mainly 
of  the  ciliary  veins  and  nerves  which  pierce  the  sclerotic.  Make 
an  antero-posterior  cut  nearly  to  the  optic  nerve,  and  then,  holding  the 
inner  surface  of  the  sclerotic  towards  your  own  eye,  remove  it  by  the 
scissors.  (In  all  these  manipulations  the  eye  may  be  steadied  con- 
siderably by  its  own  weight,  if  the  student  lifts  it  a  little  out  of  the 
water,  by  the  forceps  which  grasp  the  sclerotic.)  Notice  the  in- 
creasing thickness  of  the  sclerotic  as  you  approach  the  nerve  ;  and 
on  its  inner  surface  the  brownish-black  inner  coating  called  the  mem-. 
hrana  fusca,  while  in  the  choroid  underneath,  are  seen  the  slender 
white  filaments  of  the  ciliary  nerves.  These  are  still  better  seen 
when  lifting  the  anterior  half  of  the  sclerotic. 

Lift  up  the  anterior  half  of  the  sclerotic  by  its  border,  and  separate 
it  from  the  choroid  in  the  same  manner  till  the  firm  attachment  at 
the  ciliary  ligament  is  met  with  under  the  sclerotico-corneal  border. 
The  sclerotic  and  cornea  are  to  be  carefully  separated  from  this  by 
the  handle  of  the  knife,  when  the  aqueous  humor  will  escape.  The 
entire  antei-ior  half  of  the  sclerotic  with  the  cornea  is  to  be  thus  re- 
moved, exposing  the  whole  of  the  globe  with  the  clioroid  coat,  the 
iris,  and  the  pupil.  Through  the  pupil  the  lens  is  seen.  The 
bluish-white  or  gray  line  between  the  iris  and  the  choroid  is  the 
ciliary  muscle.  The  entire  eye  can  still  be  lifted  up  by  the  optic 
nerve  if  the  choroid  is  unbroken. 

Divide  the  sclerotic  and  cornea  which  have  been  removed,  trans- 
versely, and  observe  their  continuity  of  structure,  and  if  possible  the 
canal  of  Fontana.] 

The  Choroid  Coat  (Fig.  244,  and  245,  3)  is  a  vascular 
structure  containing  pigment,  expanded  over  the  whole  of 
the  posterior  portion  of  the  globe  of  the  eye  and  continuous 
in  front  with  the  iris.  It  is  pierced  by  the  optic  nerve,  at 
which  point  it  is  closely  connected  to  the  sclerotic ;  but  is 
attached  to  the  inner  surface  of  that  coat  only  by  a  delicate 
fibrous  tissue  called  the  membrana  fusca.     On  the  outer 
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surface  of  the  choroid  may  be  seen  (hi  an  hijected  specimen) 
the  loops  of  bloodvessels  [see  p.  542]  to  which  the  name  vaaa 
vorticosa  [outer  coat]  has  been  given.  Within  this  is  the 
tunica  Ruyschiana  [middle  coat]  a  plexus  of   capillaries ; 

Fig.  245. 


The  Choroid  Coat  and  the  Distuibdtion  of  the  Vasa  Vorticosa  (from  Wilson, 
after  Arnold). 


1 .  Part  of  the  sclerotic  coat. 

2.  Optic  nerve. 

3.  3.  Clioroid  coat. 

4.  Ciliary  muscle. 

5.  Iris. 

6.  6.  Vasa  vorticosa. 

7.  7.  Trunks  of  the  vasa  vorticosa  at 


the  poiut  where  they  have  pierced 
the  sclerotica. 
8,  8.  Posteriorciliary  veins  which  enter 
the  eyeball  in  company  with  the 
posterior  ciliary  arteries,  by  pierc- 
ing the  sclerotic  at  9. 
10.  One  of  the  long  ciliary  nerves,  ac- 
companied by  a  long  ciliary  vein. 


which  is  again  lined  by  the  choroidal  epithelium  (membrana 
pigmenti)  [inner  coat].  The  dark  pigment  of  the  choroid  is 
interspersed  among  the  vessels  and  is  washed  out  when  the 
eye  is  immersed  in  water. 

Surrounding  the  iris  is  a  ring  which  is  the  Ciliary 
Muscle^  (Figs.  245,  4,  and  246,  m  Cj,  and  m  c^  composed 
of  unstriped  fibre  and  having  a  gray  appearance.  The 
anterior  part  of  the  ciliary  muscle  is  connected  with  the 
sclerotic  coat  [at  the  corneal  border]  and  the  posterior  part 
is  attached  to  the  ciliary  processes  which  pass   inwards 

'  [Before  the  miascular  nature  of  the  ciliary  muscle  was  under- 
stood it  was  called  the  ciliary  ligament,  and  these  two  names  are  still 
often  used  interchangeably.  The  ciliary  body  comprises  both  the 
ciliary  muscle  or  ligament,  and  the  ciliary  processes.] 
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to  be  connected  with  the  lens.     Thus  the  ciliary  muscle  is 
enabled  to  act  upon  the  lens  and  to  accommodate  the  focus 

[Fig.  246. 


Ciliary  Region  OF  the  Homan  Eve.     Section  made  along  tlie  antero-posterlor  axis 
of  the  globe.     Magnified  15  diameters  (from  Metz  after  Manz). 


C  Cornea. 

S.  Sclerotica. 

/.   Iris. 

L.  Lens. 

c  e.  Epithelial  layer  of  the  cornea. 

ni  d.  Membrane  of  Descemet. 

/.  Union  of  the  cornea  with  the  scle- 
rotica. 

s  e.  Epithelial  layer  of  the  bulb. 

episc.  Episcleral  cellular  tissue  (origi- 
nating from  the  basis  of  the  ocular 
conjunctiva). 


cs.  Canal   of  Fontana  or  of  Schlemm. 
m  Cj.  Radiating  fibres    of    the    ciliary 

muscle. 
m  Cj    Section  of  the  circular  fibres   of 

the  ciliary  muscle  (cut). 
lip.  Pectinate  ligament  of  the  iris. 
p  c.  Section  of  the  ciliary  processes, 
c  I.  Capsule  of  the  lens, 
z.  Suspensory  ligament  of  lens. 
h.  Hyaloid  membrane. 
c  p.  Petit's  canal. 


of  the  eye  to  various  distances.     [The  ciliary  muscle  con- 
sists of  two  parts  ;  one  running  antero-posteriorly  (Fig. 
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246,  in  Cj"^,  from  the  ciliary  ligament  to  the  ciliary  processes  ; 
and  the  other  (m  cj,  a  circular  band  of  fibres.  The  use  of 
the  latter  is  not  well  settled.  The  fibres  which  run  to  the 
ciliary  processes,  pull  these  forward.  These,  being  con- 
nected with  the  h^'aloid  membrane  and  the  suspensory  liga- 
ment of  the  lens  at  the  zone  of  Zinn,  pull  them  forward  and 
thus  relax  the  tension  on  the  anterior  surface  of  the  lens, 
and  allow  it  to  become  more  convex.  By  increasing  its  cur- 
vature, its  refraction  of  light  is  increased,  and  accommoda- 
tion for  nearer  objects  is  effected.] 

[In  order  to  understand  the  ciliary  processes  it  is  best  to  observe  them 
first  from  behind.  To  do  this,  take  the  second  eye  which  was  divided 
into  antero-posterior  halves  (p.  536).  In  the  anterior  half,  the  lens 
will  be  seen  surrounded  by  a  black  radiating  ring,  the  ciliary  pro- 
cesses (Fig.  247,  4).  The  vitreous  humor  and  the  lens  together  can 
then  be  carefully  detached  by  the  handle  of  the  knife  assisted  by  their 
own  weight  and  by  gentle  shaking.  The  ciliary  processes  will  remain 
with  the  sclerotic,  &c.,  and  surrounding  the  lens  will  be  seen  a  zone  or 
ring  of  radii  like  the  spokes  of  a  wheel,  the  zone  of  Zinn.  The  bases 
of  the  ciliary  processes  (the  ends  next  the  pupil)  can  be  raised  on  the 
knife  handle,  and  the  apices  will  be  observed  to  end  at  the  anterior 
border  of  the  retina,  which  by  its  waving  outline  is  called  the  ora 
serrata.  The  pigment  can  be  brushed  away  by  a  camel's  hair  pencil 
and  water,  when  their  relation  to  the  iris  will  be  better  understood 
(and  also  the  radiating  fibres  of  the  iris  will  be  adniirably  well  seen). 

To  see  their  relation  to  the  lens,  and  its  suspensory  ligament  return 
to  the  third  eye,  lift  up  the  free  (pupillary)  border  of  the  iris,  and, 
holding  its  posterior  surface  towards  your  own  eye,  remove  it  by 
the  scissoi'S,  being  careful  not  to  injure  the  anterior  edge  of  the 
ciliary  processes  just  underneath  its  attached  border.  These  can 
now  be  lifted  as  before  disclosing  underneath  them  the  suspensory 
ligament  of  the  lens  and  through  it  the  edge  of  the  lens  itself.  The 
canal  of  Petit  (Fig.  246,  c  p)  can  now  either  be  inflated  by  a  fine 
blowpipe,  or  a  bristle  can  be  inserted  into  it.] 

The  Ciliary  Processes  (Figs.  246,  p  c,  and  247,  4)  are 
vascular  fringes  which  resemble  a  series  of  plaits  in  appear- 
ance, and  which  form  a  circular  curtain,  parallel  but  pos- 
terior to  the  iris,  from  which  they  are  separated  by  the 
posterior  chamber.  They  fit  into  a  corresponding  series 
of  plaitings  in  the  hyaloid  membrane  of  the  vitreous 
humor  [and  the  suspensory  ligament  of  the  lens.  This 
zone  or  belt  of  plaitings,  blackened  hy  the  pigment  of  the 
ciliary  processes  which  fitted  into  them,  is  the  Zone  of 
Zinn  (Fig.  243,  10,  p.  534)  and  is  well  seen  around  the  lens 
and  on  the  anterior  part  of  the  vitreous  humor  which  was 
turned  out  of  the  second  eye  dissected]. 
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Between  the  anterior  margin  of  the  sclerotic  and  the 
ciliary  bod}'  is  a  minute  canal,  which  runs  round  the  entire 
circumference  of  the  eye  and  is  called  the  Canal  of  Fon- 
tana  [or  of  Schlemm  or  the  circular  sinus]  (Fig.  246,  c  s). 

Fig.  247. 


Anterior  Half  of  the  Eye,  seen  from  within  (from  Wilson). 


1.  Divided  edge  of  the  three  coats  ;  scle- 

rotic, choroid  (the  dark  layer),  aad 
retina. 

2.  Pupil. 


3.  Posterior  surface  of  the  iris. 

4.  Ciliary  processes. 

5.  The  anterior  border  of  the  retina  (ora 

serrata). 


[The  lens  may  be  observed  on  either  of  the  eyes  thus  far  used.  By 
tearing  its  capsule  transversely,  by  a  tenaculum,  the  lens  will  escape, 
and  the  retina,  retinal  vessels,  and  optic  nerve  entrance  may  be  well 
seen  on  looking  through  the  vitreous  humor.  Seize  the  capsule  by 
the  forceps,  and  such  is  its  strength  that  the  entire  eye  can  be  lifted 
by  it.  The  posterior  layer  of  the  capsule  can  also  be  well  shown  by 
pressure  by  the  knife  handle.] 

The  Lens  (Fig.  243,  4,  246,  L),  is  situated  in  front  of 
the  vitreous  humor,  and  is  contained  in  a  delicate  and  per- 
fectly transparent  capsule,  which  is  united  behind  with  the 
hyaloid  membrane  of  the  vitreous  humor.  The  capsule 
is  kept  in  its  place  by  the  susioensory  ligaments  of  the  lens. 
[The  hyaloid  membrane  (Fig.  246,  h)  as  it  runs  forwards 
splits  into  two  layers,  one  going  in  front  of  the  lens  (z) 
and  the  other  behind  it.  Sometimes  the  suspensory  liga- 
ment of  the  lens  is  defined  as  the  anterior  layer  only; 
sometimes,  as  both  layers.  On  the  anterior  layer  lie  the 
ciliary  processes,  and  the  ring  of  plaitings  caused  by  them 
has  been  seen  to  be  the  zone  of  Zinn.] 
46 
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The  lens  is  bi-convex,  but  the  posterior  surface  has  a 
greater  curve  than  the  anterior.  It  is  perfectly  transparent 
in  health,  but  has  a  complicated  structure  consisting  of 
fibres  arranged  around  three  axes  running  in  difierent 
directions,  of  which  indications  are  usually  visible  in  the 
bullock's  eye  [and  which  can  be  seen  by  boiling  the  lens 
or  hardening  it  a  while  in  alcohol].  The  exterior  of  the  lens 
readily  breaks  down,  but  the  interior  or  nucleus  is  very 
dense. 

The  Canal  of  Petit  (Fig-  246,  cp)  is  [the  circular  canal 
between  the  two  layers  into  which  the  hyaloid  membrane 
divides  anteriorly.  On  section  it  is  of  course  irregularly 
triangular]. 

[Take  a  Fourth  Eye  and  remove  the  sclerotic  and  cornea  as  described 
on  p.  537.  Then,  carefully  lifting  the  choroid  by  one  pair  of  forceps, 
it  can  be  torn  by  a  second.  Once  that  the  tearing  is  begun,  it  is  easy 
to  continue  till  the  choroid  is  removed,  from  the  nerve  up  to  the 
ciliary  muscle.  Some  of  the  internal  (pigmentary)  layers  of  the  cho- 
roid will  adhere  in  spots  to  the  retina,  and  may  be  readily  examined 
by  the  microscope.  Float  some  of  the  outer  layers  of  the  choroid  in 
the  water,  and  the  tortuous  vence  vorticosce  will  be  readily  seen. 
Lift  up  the  ciliary  muscle  carefully  and  divide  it  antero-posteriorly. 
Its  thickness  can  thus  be  appreciated.  By  seizing  one  edge  of  the 
cut  and  lifting  it,  the  entire  retina  and  vitreous  will  separate  from 
it  by  its  weight,  but  it  may  need  a  little  scraping  with  the  knife 
handle.  The  ora  serrata  and  the  zone  of  Zinn  are  thus  admirably 
shown.] 

The  Retina  (Figs.  243,  9,  p.  534)  is  the  nervous  coat 
of  the  eye  and  its  essential  part.  It  lines  the  choroid 
coat,  being  connected  posteriorly  with  the  optic  nerve, 
and  extends  in  front  nearly  as  far  forward  as  the  ciliary 
body,  where  it  terminates  about  one-eighth  of  an  inch 
behind  the  margin  of  the  cornea  in  a  finely  jagged 
border,  the  ora  serrata.  During  life  the  retina  is  trans- 
parent, so  that  the  vascular  choroid  can  be  seen  through 
it  with  the  ophthalmoscope,  but  after  death  it  has  a  grayish 
color  and  is  thrown  into  folds,  owing  to  the  diminution  of 
the  tension  of  the  globe. 

The  entrance  of  the  optic  nerve  may  be  seen  about  one- 
tenth  of  an  inch  [20°]  to  the  inner  side  of  the  axis  of  the 
eye,  and  radiating  from  this  may  be  seen  the  branches  of 
the  arteria  centralis  7-etinee,  which  enters  the  eye  at  this 
point,  and  its  accompanying  veins.  In  the  axis  of  the 
eyeball  in  the  human  eye  [but  not  in  that  of  quadrupeds] 
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is  the  yellow  spot  of  Soemmering,  the  most  sensitive  point, 
which  consists  of  a  small  elevation,  in  the  centre  of  which 
is  a  minnte  depression,  the  fovea  centralis. 

The  retina  consists  of  three  layers :  1.  The  internal  or 
fbrous  lixyev  [generally  called  nervous']  is  continuous  with 
the  optic  nerve  (the  fibrillffi  of  which  here  lose  their  white 
substance  of  Schwann  [or  myeline]),  and  has  also  nume- 
rous ganglionic  cells  and  nuclei  developed  in  it.  2.  The 
middle  or  granular  layer  consists  of  oval  bodies  collected 
into  two  sets  between  which  is  granular  material.  3.  The 
outer  la3'er  \_Bacillar  layer]  or  Jacobus  menihrane  consists 
of  a  peculiar  arrangement  of  particles  to  which  the  names 
rods  and  bulbs  [or  cones]  have  been  given.  These  rods 
are  continuous  with  some  fibres  which  pierce  the  whole 
depth  of  the  retina,  and  are  called  the  fibres  of  Miiller. 

[The  retina,  if  the  eye  be  fresh,  is  by  no  means  such  a 
delicate  membrane  as  is  often  represented.  It  can  be 
handled,  brushed,  etc.,  with  considerable  rudeness.  By 
shaking  the  eye  in  the  water,  the  outer  layer  of  rods  and 
cones  (Jacob's  membrane)  can  sometimes  be  detached.] 

[To  uncover  the  vitreous  humor  the  retina  may  be  washed  away 
by  a  camel's  hair  brush,  or  the  eye  may  be  seized  by  the  thumb  and 
fingers,  and  by  gentle  pressure  the  vitreous  humor  may  be  squeezed 
out  of  the  retina.] 

The  Vitreous  Humor  (Fig.  243,  13)  is  the  transparent 
body  filling  all  the  posterior  part  of  the  ej'eball.  It  is  a 
gelatinous  substance  contained  in  a  transparent  membrane 
called  the  hyaloid  membrane,  and  is  traversed  by  nume- 
rous delicate  and  perfectly  transparent  septa.  The  exist- 
ence of  these  may  be  demonstrated  by  crushing  the  vitre- 
ous humor  with  the  fingers,  when  the  fluid  portion  will 
drain  away. 

On  the  eye  from  which  the  vitreous  humor  has  been 
removed  the  retina  will  fall  together,  leaving  the  inner 
surface  of  the  choroid  exposed,  and  in  the  bullock's  eye 
[sheep's,  calves',  etc.]  the  tapetum  lucidum  will  be  seen. 
This  is  the  colored  appearance  which  is  peculiar  to  the 
lower  animals,  and  is  due  to  the  presence  of  a  thick  laj^er 
of  wavy  fibrous  tissue  outside  the  choroidal  epithelium. 
The  object  of  this  is  to  reflect  the  rays  through  the  retina 
a  second  time,  and  thus  to  enable  the  animal  to  see  with  a 
very  small  amount  of  light. 
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The  Ear. 

The  description  of  the  External  Ear  will  be  found  at 
page  366,  and  that  of  the  Middle  Ear  or  Tympanum  at 
page  461. 

The  Internal  Ear  or  Labyrinth  is  so  difficult  of  dissec- 
tion owing  to  the  densitj^  of  the  bone  in  which  it  is  im- 
bedded, that  it  is  impossible  for  the  student  to  make  its 
dissection  with  any  advantage.  He  is  therefore  advised 
to  study  its  anatomy  on  prepared  specimens,  and  is  referred 
for  its  description  to  works  on  general  and  minute  anatomy. 
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DIRECTIONS   FOR   THE   PRESERVATION   AND    INJECTION    OP 

SUBJECTS  FOR  DISSECTION,  AND  FOR  MAKING 

ANATOMICAL  PREPARATIONS. 

I. — Preservation  op  Subjects. 

Subjects. — Where  a  selection  of  subjects  for  dissection  is 
possible,  it  is  always  best  to  choose  those  that  are  young  and 
thin.  In  old  persons,  the  aorta  and  other  arteries  are  apt 
to  be  atheromatous,  and  not  only  is  their  lumen  dimin- 
ished, but  the  aorta  is  also  apt  to  burst  during  the  injection. 
Fat  subjects  are  to  be  avoided  on  account  of  the  impos- 
bility  of  neat  dissections  being  made,  and  no  permanent 
preparations  can  be  made  from  them  on  account  of  the 
constant  oozing  out  of  the  oil.  For  muscular  dissections 
a  large  and  powerful  man  is  the  best,  not  only  for  the 
greater  development  of  the  muscles,  but  the  skeleton  is 
always  far  better,  all  the  bony  prominences  being  better 
developed. 

Instruments. — An  ordinary  dissecting  case,  some  strong 
string,  and  a  proper  syringe  are  all  that  are  needed.  The 
latter  should  be  a  brass  syringe  holding  one  or  two  pints, 
and  have  a  short  tube  containing  a  stopcock  and  a  number 
of  T-shaped  tubes  of  various  diameters  to  be  secured  in 
the  vessels  to  be  injected.  The  flanges  or  wings  at  the 
base  are  used  both  to  give  a  convenient  grasp  when  in- 
jecting, and  also  to  prevent  the  tube's  slipping  out  of  the 
vessel,  as  the  string,  after  securing  the  tube  in  the  vessel, 
is  tied  around  these  wings.  In  the  country  where  such 
an  instrument  cannot  be  obtained,  a  small  glass  tube 
may  be  inserted  into  the  mouth  of  the  vessel  and  connected 
with  the  syringe  by  rubber  tubing,  or  a  common  pewter 
syringe  may  be  used,  the  T-shaped  pipe  being  made  of  lead 
or  pewter  in  a  wooden  or  paper  model. 
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Preservative Fhiids The  usual  fluids  are  solutions  of 

cWoride  of  zinc,  arsenic,  alcohol,  and  salt  and  nitre. 

The  chloride  of  zinc  of  commerce  frequently  contains  free 
hydrochloric  acid,  which,  of  course,  in  a  little  time  destroys 
the  subject.  It  is  far  better  and  cheaper  to  make  it  one's 
self.  Common  muriatic  acid  is  poured  slowly  over  scrap- 
zinc  in  a  large  earthen  vessel.  It  must  be  poured  slowly, 
or  the  escaping  hydrogen  will  cause  it  to  froth  over  and 
waste  a  large  portion,  and  the  heat  developed  may  crack 
the  vessel.  The  zinc  must  always  be  in  excess  of  the 
amount  needed;  all  of  the  acid  will  then  certainly  be  neu- 
tralized. After  standing  over  night,  and  straining  through 
a  coarse  cloth,  it  will  be  ready  for  use.  .  In  winter  one-third 
of  the  solution  and  two-thirds  water  will  be  strong  enough ; 
in  the  warmer  spring  and  fall,  half  and  half;  and  in  summer 
about  three-fourths.  A  subject  will  need  about  a  gallon  to 
inject  it  well.  Its  greatest  objection  is  that  by  contracting 
the  smaller  vessels  it  prevents  good  injections  of  the  ar- 
teries for  preparations. 

The  arsenic  solution  must  be  a  strong  one.  It  is  easily 
made  by  boiling  about  a  pound  each  of  arsenic  and  car- 
bonate of  soda  in  half  a  gallon  or  a  gallon  of  water.  My 
friend  Dr.  R.D.Murray,  formerly  Demonstrator  of  Anatomy 
in  Cleveland,  Ohio,  informs  me  that  he  has  lately  added 
sij — iv  of  carbolic  acid  to  this  with  great  advantage. 

Alcohol,  which  is  certainly  the  best,  and  only  objection- 
able on  account  of  its  cost,  should  be  employed  of  about  35 
per  cent,  strength,  and  Hyrtl  recommends  the  addition  of 
a  little  of  a  solution  of  acetate  of  alumina  (1  :  12). 

The  salt  and  nitre  solution  is  used  to  great  advantage  in 
muscular  dissections,  as  it  preserves  the  color  well.  About 
I"  of  a  peck  of  rock  salt  and  ^  of  a  pound  of  nitre  are 
dissolved  in  sufficient  water  and  strained.  It  will  preserve 
a  subject  in  cold  weather  from  four  to  six  weeks. 

Carbolic  acid,  and  Cresylic  alcohol,  one  of  its  derivatives, 
which  have  been  used  even  by  simple  injection  into  the 
mouth  and  anus,  and  it  is  alleged  with  perfect  success, 
have  failed  in  my  hands.  I  have  tried  them  faithfully,  and 
except  in  the  coldest  weather,  and  for  quickly  made  dis- 
sections, they  are  not  of  much  value  so  far  as  my  own 
experience  goes.     Maggots  were  never  prevented  by  them. 

The  subject  can  be  injected  either  from  the  aorta  or  from 
one  of  the  large  arteries,  as  the  carotid  or  the  femoral. 
The  3,orta  is  generally  preferred.     If  any  clots  of  blood 
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are  found  thej'  should  be  carefully  removed,  as  they  plug 
the  larger  or  smaller  branches.  In  an  old  subject  great 
care  must  be  taken,  for  the  aorta  is  easily  burst  by  too 
much  pressure.  In  order  to  see  whether  the  injection  has 
reached  the  extremities  the  digital  arteries  of  a  finger  and 
a  toe  maj'  be  cut  across.  The  pipe  can  be  left  in  the  vessel 
for  the  injection  of  the  arteries. 

In  order  to  keep  injected  subjects  for  any  length  of  time 
it  is  best  to  place  them  in  tanks  with  some  inches  of  alcohol 
and  a  little  carbolic  acid  to  prevent  mould;  but  as  alcohol 
is  ver}^  expensive,  a  saturated  solution  of  salt  is  very  fre- 
quentl}"  employed.  For  a  short  time,  simple  wet  cloths  are 
sufficient,  especially  if  the  cuticle  be  intact. 

II. — Injection  op  the  Arteries. 

For  ordinarj^  dissection  plaster  of  Paris  is  generally  em- 
ploj^ed.  It  has  many  objections,  but  on  the  whole  is  per- 
haps the  most  practicable.  Twelve  to  twenty  hours  after 
the  injection  of  the  preservative  fluid,  the  arteries  may  be 
permanently  filled.  About  a  pint  and  a  half  of  the  finest 
plaster  is  mixed  with,  say  a  quart  of  water,  stirred  rapidly, 
and,  when  all  the  gritty  particles  are  removed  and  the 
mixture  is  about  as  thick  as  cream,  it  is  to  be  thrown  in 
quickly  b}'  the  same  pipe  as  was  used  for  the  preservative 
fluid.  To  fill  the  smaller  arteries  it  is  well  to  inject  first 
about  half  a  pint  of  a  rather  thinner  solution  of  plaster 
and  follow  it  by  the  thicker  one.  In  order  to  color  it, 
Yenetian  red,  red  lead,  or  aniline  maj^  be  employed,  or  for 
the  veins,  ultramarine,  or  Prussian  blue.  The  veins  are  not 
usually  injected  in  plaster  subjects.  No  preparations 
should  be  made,  however,  of  plaster  injections,  for  the  free 
acid  will  in  time  corrode  the  walls  of  the  vessels  and  the 
preparation  be  destroj^ed. 

Wax  is  on  many  accounts  better  than  plaster,  but  it  is  a 
very  troublesome  injection.  It  must  be  injected  hot,  and 
the  subject  must  be  warmed.  The  wax  should  be  melted 
over  a  water-bath,  especially  if  any  inflammable  substance 
be  added,  and  great  care  be  taken  that  none  be  spilled.  To 
heat  the  subject,  the  thorax  and  abdomen  must  be  opened 
and  the  body  placed  in  water  kept  at  about  105° — 110°  F. 
for  several  hours.  The  following  wax  injections  may  be 
used: — 
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II. 


Wax  ixvj.  Tallow  Ibij. 

Resin^vii).  Maguesia  usta  ^j.^ 

Turpentine  varnish  f^vj.' 

III. 

Beeswax  ibj. 
Tallow  .^xij. 
Resin  §viij.^ 

H3'rtl,  who  has  probably  more  experience  in  injections 
than  any  other  anatomist  living,  always  uses  the  follow- 
ing :— 

For  ordinary  injections  : — 

4  pts.  yellow  wax  ; 

2    "    Venice  turpentine  ; 

1  "    tallow ; 

to  be  melted,  strained  through  linen,  and  mixed  with  suffi- 
cient cinnabar  rubbed  well  with  oil  of  turpentine.  To 
make  it  harder,  ev.aporate  over  a  water  bath,  or  add  some 
pulverized  resin. 

For  preparations  he  uses  the  following: — 

4  parts  white  wax, 

2  parts  Canada  balsam, 

are  melted  together,  and  to  the  half-cold  mixture  add : — 

1  part  of  cinnabar 

rubbed  well  with  mastic  varnish.  It  needs  no  straining. 
It  is  of  the  consistence  of  syrup,  and  must  be  evaporated 
till,  when  dropped  in  cold  water,  it  no  longer  breaks  up 
into  a  smeary  mass  on  pressure.  By  diminishing  the  wax 
to  two  parts  and  increasing  the  cinnabar  to  two  parts,  very 
fine  injections  can  be  made,  in  small  animals  especially, 
even  to  the  Malpighian  bodies  of  the  kidney.^ 

All  these  injections  can  be  colored  as  follows  :  red^  by 
Chinese  vermilion ;  yelloiv,  b}^  chrome  yellow ;  or  blue,  by 
ultramarine  or  Prussian  blue,  etc. 

The  cold  paint  injection,  though  it  runs  well  and  is  but 
little  trouble,  is  not  very  satisfactory,  as  it  is  apt  either 
to  set  too  slowly  or  too  quickl}^ ;  if  it  sets  too  slowly,  it 
runs  out  during  dissection  and  stains  the  preparation ;  if 
too  quickly,  it  does  not  run  well.     It  is  alwaj^s  well  to  try 

'  Fyfe  ....   Pole.  ^  Dublin  Dissector. 

"  Hyrtl,  Handb.  cler  Zerglied.,  p.  615. 
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a  little  of  it  first  in  a  cup.  If  it  sets  well  in  three  to  five 
minutes,  it  will  answer.  If  a  red  color  be  desired,  red  lead 
onl_y  may  lie  emploj'ed ;  for  an}?-  other  color,  white  lead, 
and  a  coloring  matter  as  before.  It  may  be  made  in  seve- 
ral different  methods : — 


White  or  red  lead  Ibij. 
Turpeutiue  varuisli  o^ij- 
Drying  oil  §vj.' 
Mix  the  lead  and  varnish  in  a  mill  and  then  add  the  oil. 

II. 

Eed  or  white  lead  fbij. 
Boiled  linseed  oil  f^x. 
Spirits  of  turpentine  f.^iv. 
Mix  these  well,  and,  after  passing  them  through  a  mill  to  grind  up 
the  small  particles  of  lead,  add 

Tui'pentiue  varnish  foV-vj. 

III. 

Red  or  white  lead  5viij. 
Boiled  linseed  oil  q.  s.  to  form  a  thick  paste. 
Rub  them  well  together,  and  then  add 
Turpentine  varnish  ^viij.^ 

Hyrtl  prefers  to  any  of  these  the  following  of  his  own  :' 
For  fine  injections  he  dissolves  resin  in  the  best  copal  and 
mastic  varnish  to  the  thickness  of  sja'up,  and  mixes  it  with 
about  one-eighth  of  cinnabar  rubbed  with  varnish.  To  give 
it  more  body  it  is  best  to  add  about  one-sixteenth  of  red 
lead  and  a  little  wax.  To  use  this  as  a  cold  injection  he 
reduces  it  to  a  syrup}^  consistence  with  sulphuric  ether  in 
a  mortar,  adds  to  it  the  desired  coloring  matter  in  the  pro- 
portion of  1  to  8,  and  then  reduces  it  to  a  fluid  condition 
by  rubbing  with  more  ether.  "No  injection  is  so  quickly 
done,  so  simple,  so  little  trouble,  and  so  cleanly  as  this."* 

I  have  tried  lately  injections  of  India  rubber  dissolved 
in  benzole  and  mixed  with  red  lead,  vermilion,  or  other 
coloring  matters,  but  my  experience  with  them,  though 
satisfactory,  is  as  3-et  not  exact  enough  to  give  details  of 
the  method.     Its  main  objection  is  its  expense. 

To  inject  the  veins  very  small  pipes  must  be  inserted  in 
the  distal  extremities  on  account  of  the  valves,  and  the 

'  Dublin  Dissector.  ^  Horner's  Prac.  Anat. 

3  Hyrtl,  Handb.  der  Zerglied.,  p.  624. 
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ordinary  process  repeated.  Often  more  than  one  vein  in 
an  extremity  mnst  be  injected  to  obtain  a  good  result. 
Small  veins  like  the  v.  dorsalis  penis  may  be  injected  from 
the  proximal  extremity  if  the  valves  be  first  broken  down 
by  a  probe.  The  portal  vein  also  may  be  injected  towards 
the  peripher}^,  as  it  has  no  valves. 

Mercury  may  be  employed  in  a  few  parts,  as,  for  example, 
the  lymphatics,  the  parotid  gland,  the  testicle,  the  vesi- 
culas  seminales,  the  mamma,  etc.  The  lymphatics  are  in- 
jected with  difficulty,  and,  like  the  veins,  are  injected  from 
the  periphery  with  very  fine  tubes.  The  parotid  should 
be  injected  before  removal  from  the  body.  The  testicle 
and  seminal  vesicle  of  an  old  subject,  and  the  breast  of  a 
woman  in  lactation,  are  the  best.  Each  duct  in  the  breast 
should  be  marked  by  a  bristle  and  tied  as  it  is  injected. 
The  arteries  and  veins  of  a  hand  may  be  beautifully  injected 
by  mercury.  Mercurial  injections  are  best  preserved  by 
drying  and  varnishing. 

III. — Anatomical  Preparations. 

DyHed  Preparations  should  never  be  made  from  subjects 
injected  either  with  zinc  or  salt  and  nitre.  Insects  will  de- 
stroy them  in  both  cases.  In  zinc  subjects  the  permanent 
injection  does  not  run  well,  and  in  salt  and  nitre  subjects  the 
preparations  become  moist  and  mouldy  in  damp  weather. 
Only  arsenic  or  alcohol  subjects  should  be  used,  nor  should 
preparations,  as  alread}^  stated,  be  made  from  plaster  in- 
jections ;  but  they  may  be  made  with  any  of  the  others.  In 
their  dissection  the  relation  of  parts  should  be  disturbed 
just  as  little  as  possible,  but  the  dissection  should  be  very 
neat  and  perfect,  no  loose  pieces  of  tissue  being  left  behind. 
Any  mutilations  in  the  nerves,  arteries,  etc.,  should  be 
repaired  hy  waxed  threads,  old  bougies,  etc.,  and  the  pre- 
paration then  be  hung  up  to  dry,  the  various  tissues  being 
separated  by  small  pieces  of  wood  if  need  be  ;  but  as  few 
should  be  used  as  possible.  This  will  require  from  several 
da3^s  to  several  weeks,  according  to  the  character  of  the 
preparation.  It  has  been  recommended  to  wash  them  then 
with  corrosive  sublimate  to  prevent  bugs  from  eating  them. 
I  have  always  found  this  to  ruin  preparations  by  the  crys- 
tals of  the  salt  changing  the  color  to  a  dull  j^ellowish- 
white.  Arsenic  is  far  better.  When  thoroughly  dry  they 
may  be  painted  with  the  following  colors  : — 

Red,  Chinese  vermilion  ;  white,  silver  white ;  blue,  cobalt 
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(mixed  with  white  as  needed);  yellow, chrome  j^ellow;  brown, 
burnt  sienna  ;  green,  by  mixing  j^ellow  and  bine,  etc. 

The  best  colors  are  those  which  come  in  regular  artist's 
tubes,  and  the  best  brushes  are  those  made  from  sable.^ 

The  arteries  are  painted  red,  the  veins  blue,  and  other 
parts  as  desired  for  contrast.  One,  or  at  most  two  coats 
are  all  that  is  necessar^^  The  muscles  may  be  colored  by 
one  or  two  coats  of  red  saunders  dissolved  in  collodion  (and 
I  would  suggest  the  trial  of  aniline).  When  the  paint  is 
thoroughl}"  dry  the  whole  preparation  is  to  be  varnished, 
the  light  bod}''  copal  varnish  being  the  best. 

Such  preparations  should  never  be  very  large,  anj^thing 
larger  than  a  hip  and  thigh  being  clumsy  in  handling. 
They  can  be  used  without  fear  of  breaking  by  wiring  them 
on  small  board  stands,  and  kept  from  dust  by  glass  covers. 

Preparations  of  the  stomach,  intestines,  etc.,  after  injec- 
tion and  slight  dissection,  should  be  distended  with  air 
and  then  mounted.  The  male  genito-urinary  organs  may 
be  well  shown  as  follows  :  Remove  the  bladder,  penis, 
and  testicles,  together  with  the  pubes  and  the  rami  of  the 
ischia.  The  corpora  cavernosa  can  be  injected  with  wax 
by  a  small  opening  in  one  of  them,  and  the  glans  and  corpus 
spongiosum  by  another  opening  in  the  latter.  The  dorsal 
artery  and  vein  should  also  be  injected.  When  the  skin 
and  fascia  are  removed  the  bladder  should  be  filled  with 
hair  or  mauilla  rope  (cut  into  short  pieces  and  unravelled), 
and  the  parts  arranged  as  nearly  as  possible  in  the  normal 
position.  When  dried  they  should  be  painted,  varnished, 
and  mounted  as  usual. 

Corroded  Preparations  maybe  made  of  the  heart,  lungs, 
liver,  spleen,  kidne}',  pancreas,  penis,  etc.,  by  injecting  with 
great  care  their  various  vessels,  ducts,  etc.,  with  Hyrtl's 
resin  injection  of  different  and  contrasting  colors.^  They 
are  then  placed  in  a  mixture  of  hydrochloric  acid  and  water 
(sa}^  *75  per  cent,  of  acid),  to  which  more  acid  must  be  added 
from  time  to  time  as  it  gets  weaker.  It  requires  from  two 
to  eight  weeks  to  destroy  the  parenchyma  of  the  part  and 
leave  only  the  injection.  The  pulp  must  then  be  carefully 
w^ashedaway  by  a  gentle  stream  of  water,  and  the  prepara- 
tion be  dried  and  strengthened  by  repeated  dipping  into 
isinglass  size.  They  should  be  mounted  on  a  stand  and 
varnished  by  dipping  into  thin  copal  varnish. 

'  They  can  be  obtained  of  Mr.  Kansz,  826  Walnut  Street,  Philada. 
^  But  little  wax,  and  no  tallow,  should  be  used,  or  they  will  fall  to 
pieces. 
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The  Bones  are  best  prepared  by  first  removing  roughly 
all  the  muscles,  and  then  by  maceration  or  by  boiling  with 
a  little  lye.  If  they  are  still  quite  oily,  they  can  be 
whitened  by  exposure  for  two  or  three  weeks  to  the  sun, 
and  by  steeping  them  for  some  days  either  in  ether  or  in 
benzole.  The  last  is  very  cheap  and  perfectly  efficacious. 
If  the  head  be  that  of  a  young  subject  from  10  to  18  years 
of  age,  the  cranial  cavity  may  be  filled  with  dried  beans  or 
peas  and  put  to  soak,  when,  as  the  contents  expand,  the 
bones  will  readily  separate.  The  bones  of  the  hand  and 
foot  should  be  strung  on  catgut  in  their  normal  relations, 
one  string  from  each  toe  or  finger  to  the  heel  or  wrist,  and 
one  or  two  strings  crosswise. 

Wet  Fi-eparations  are  usually  put  up  in  alcohol.  The 
blood  should  all  be  soaked  out  first,  by  running  water,  if 
possible,  and  the  fat  all  removed.  They  should  then  be 
placed  in  their  proper  position  in  a  mixture  of  alcohol  (1 
part)  and  water  (3  parts).  In  a  week  or  ten  days  they 
may  be  placed  in  equal  parts  of  alcohol  and  water  and  then 
after  a  time  mounted  in  three  parts  of  alcohol  and  one  of 
water.  If  placed  in  strong  alcohol  at  once  they  shrink  and 
shrivel  so  that  they  are  often  absolutely  worthless.  This 
is  especially  true  of  pathological  preparations.  After  the 
preparation  is  properly  suspended,  the  bottle  should  be 
covered  with  sheet  lead  and  then  with  bladder,  and  var- 
nished two  or  three  times  with  copal  varnish  and  lamp- 
black, or  with  good  black  sealing-wax  dissolved  in  spirits 
of  turpentine.  Preparations  from  the  dissecting-room, 
such  as  sections  of  heads,  ligaments,  hearts,  generative 
organs,  etc.,  which  it  is  desired  to  preserve  unmounted, 
should  first  be  cleaned  and  dissected,  and  then  placed  in  a 
jar  or  box  with  dilute  alcohol  or  whiskey. 

Of  the  method  recently  devised  by  Prof.  Brunetti,  of 
Padua,  I  can  speak  very  warmly,  from  two  preparations 
which  he  kindly  sent  me,  but  at  present  the  details  of  the 
method  are  only  known  to  the  author,  and  I  can  give  no 
directions  further  than  those  already  published  in  the 
medical  journals.  (See  Med.  Netvs  and  Library,  Jan.  1868, 
and  B7-it.  Med.  Journ.,  October  5,  186Y.) 

Those  desiring  further  and  fuller  information  on  these 
subjects  will  find  them  best  of  all  in  Hyrtl's  "  Handbuch 
der  Zergliederugskunst,"  and  also  in  Parson's  "Anato- 
mical Preparations,"  Horner's  "  Practical  Anatomy,"  and 
the  "Dublin  Dissector."] 
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artery,  for  example,  being  found  only  under  "Artery,  femoral,"  Gluteal  muscle 
under  "Muscle,  gluteal,"  &c.] 


ABDOMEN,  22-1,  244 
surface  of,  119 
Abdominal  aorta,  247 

cavity,  224 

contents,  table  of,  227 

hernia,  130 

regions,  226 

ring,  external,  125 
internal,  132 

viscera,  260 

wall,  119 
Acini  of  liver,  272 
Adam's  apple,  310,  472 
Adductor  magnus,  opening  in,  136 
Air  cells  of  the  lung,  433 
Amygdala,  449 

Amygdaloid  lobe  of  cerebellum,  j29 
Anal  region,  101 
Andersch,  ganglion  of,  441 
Angular  gyrus,  515 
Ankle-joint,  217 
Annular  protuberance,  510,  513 
Annulus  ovalis,  405,  40S 
Anterior  chamber  of  eye,  535 

elastic  layer  of  cornea,  535 

commissure,  524,  527 

mediastinum,  397 

medullary  velum,  52S 

perforated  space,  509 

triangle  of  neck,  334 
Anti-helix,  366 
Anti-tragus,  366 
Aorta,  414 

abdominal,  247 

thoracic,  427 
Aortic  arch,  414 

opening  of  diaphragm,  246 

plexus,  259 

sinus,  410 
Aperture  of  the  Eustachian  tube,  445 

for  the  femoral  artery,  156 

of  the  larynx,  445,  466 

mouth,  445 

nares,  445 

OBsophagus,  445 

thorax,  432 

4T 


Aponeurosis,  epicranial,  313 

of  external  oblique,  125 

of  the  femoral  artery,  144 

of  internal  oblique,  138 

lumbar,  4S7 

palmai',  56 

of  the  pharynx,  444 

plantar,  197 

of  the  soft  palate,  445 

temporal,  315 

of  the  trausversalis  muscle,  130 

vertebral,  487 
Appendages  of  tlie  eye,  362 
Appendices  epiploicse,  227,  266 
Appendix  auriculse,  405,  408 

cseci  vermiformis,  266 
Aqueduct  of  Fallopius,  462 

of  Sylvius,  530 
Aqueous  humor,  535 
Arachnoid  membrane  of  the  brain,  501 

spine,  497 
Arbor  vitro  cerebelli,  532 

uteri,  307 
Arch  of  aorta,  414 

crural  or  femoral,  145 

of  diaphragm,  245 

palmar,  deep,  62 
superficial,  56 

plantar,  206 

of  soft  palate,  445 
Arciform  fibres,  511 
Areola  of  the  mamma,  18,  22 
Arm,  dissection  of,  18 
Arteria  or  Arteriro.     See  Artery. 
Artery  or  Arteries — 

dissection  of,  16 

acromial  thoracic,  28 

alar  thoracic,  28 

anastomotic  magna  of  arm,  41 
thigh,  156 

angular,  373 

anterior  auricular,  tibial,  <i'C.    See  au- 
ricular, anterior,  lic. 

aorta,  414 

abdominal,  247 
surgery  of,  249 
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Ai'tevy  or  Arteries,  aorta — 

thoracic,  427 
articular  of  kuee,  1S3 
ascending  cervical,  418 

pharyngeal,  442 
auditory,  319,  504 
auricular  posterior,  315,  357 
axillary,  25,  27 

surgery  of,  25 
azygos  articular,  183 
basilar,  503 
brachial,  38 

surgery  of,  39 
brachio-cephalic,  415 
bronchial,  428 
buccal,  373 
buccinator,  385 
of  bulb  of  urethra,  111,  119 
calcanean,  internal,  195 
capsular,  250 
carotid,  common,  352 

left,  415 

surgery  of,  353 

external,  354 

internal,  324,  354,  442,  501 
carpal,  anterior  of  I'adial,  48 
ulnar,  53 

posterior  of  radial,  83 
ulnar,  53,  85 
of  cavernous  body,  112,  119 
centralis  retiufe,  332,  534 
cerebellar  infei'ior,  58 

inferior  anterior,  504 

superior,  504 
cerebral  anterior,  505 

middle,  505 

posterior,  504 
cervical  ascending,  418 

deep,  419,  493 

superficial,  340 
cervicis  princeps,  490 

profunda,  419,  493 
choroid,  505 
ciliary,  332 

circumflex  of  arm,  anterior,  30 
posterior,  31,  G9 

iliac,  deep,  253 

superficial,  123,  142,  151 

of  thigh,  external,  154,  ItiO 
internal,  160,  178 
coccygeal,  178 
coeliac  axis,  237,  249 
colica  dextra,  234 

media,  234 

sinistra,  237 
comes  nervi  ischiadic!,  178 

phrenici,  399,  417 
communicating  of  brain,  anterior,  505 

posterior.  505 

palmar,  57 

plantar,  169,  206 
coronary  of  heart,  left,  403 
right,  403 

stomach,  237,  238 

of  lip,  inferior,  373 
superior,  373 
of  corpus  cavernosum,  112,  119 
cremasteric,  253 
ci-ico-thyroid,  355 
cystic,  238 
deep  cervical,  419,  493 


Artery  or  Arteries,  deep — 

palmar  arch,  57 

temporal,  385 
deferential,  137 
dental,  anterior,  453 

inferior,  384 

superior,  385 
descending  palatine,  459 
diaphragmatic,  249,  417 
digital,  of  radial,  63 

of  ulnar,  57 

of  anterior  tibial,  168 

posterior  tibial,  206 
dissection  of,  16 
dorsalis  carpi  radialis,  83 
ulnaris,  S3 

clitoridis,  119 

hallucis,  169 

indicis,  84 

linguas,  393 

pedis,  168 

surgery  of,  168 

penis,  112 

pollicis,  hand,  169 
foot,  84 

scapulas,  70 
epigastric,  deep,  139,  253 

superficial,  123,  142,  151 

superior,  417 
ethmoidal,  332 
facial,  355,  371 

surgery  of,  373 
femoral,  149,  156 

surgery  of,  150,  156 
frontal,  313,  332 
gastric,  238 
gastro-duodenalis,  238,  240 

epiploica  dextra,  240 
sinistra,  240 
gluteal,  177,  290 
hsemorrhoidal  inferior,  103,  296 

middle,  288,  296 

superior,  237,  296 
hepatic,  238,  271 
hyoid  branch  of  lingual,  393 

superior  thyroid,  355 
hypogastric  in  foetus,  224,  288 
ilio-colic,  234 
iliac  circumflex,  deep,  253 

superficial,  123,  142,  151 

common,  251 

surgery  of,  254 

extei'nal,  252 

surgery  of,  253 

internal,  288 

surgery  of,  254 
ilio-lumbar,  290 
incisive,  384 
inferior  cerebellar,  coronary,  &c.  See 

cerebellar  inferior,  &c. 
infra-orbital,  453 
innominate,  415 
intercostal  anterior,  417 

aortic,  428 

posterior,  429,  494 

superior,  419 
internal  auditory,  calcanean,  &c.  See 

auditory,  internal,  &c. 
interosseous,  anterior,  53 

of  foot,  169 

hand,  63 
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Artery  or  Arteries,  interosseous — 

posterior,  o3,  S2 

recurreut,  S2 
intestinal,  231 
intra-spiual,  498 
ischiadic,  17S,  290 
labial,  inferior,  373 
lachrymal,  327,  331 
laryngeal,  inferior,  41 S,  470 

superior,  3Jo,  470 
lateral  sacral,  291 
lateralis  nasi,  373 
lingual,  355,  392 

surgery  of,  394 
long  thoracic,  28 
lumbar,  251,  494 
malleolar,  16S 
mammary,  internal,  417 
masseteric,  373,  3S5 
maxillary,  internal,  354,  3Si,  459 
mediastinal,  417,  428 
meuingea  magna  or  media,  325,  384 

parva,  325,  385 
meningeal,  anterior,  325 

middle  or  great,  325,  384 

posterior,  325,  504 
mesenteric  inferior,  237,  251 

superior,  233,  234,  219 
metacarpal,  S3 
metatarsal,  168 
middle  cerebral,  505 

sacral,  251 
musculo-phrenic,  417 
mylo-hyoid,  381 
nasal,  332 

lateral,  373 

of  septum,  373 
naso-palatiue,  460 
nutrient  of  femur,  160 

fibula,  194 

humerus,  39 

tibia,  195 
obturator,  147,  277,  290 

peculiarities  of,  147 
occipital,  315,  385,  490 
oesophageal,  428 
ophthalmic,  331 
ovarian,  250 
palatine,  descending  or  posterior,  459 

inferior,  395 
palmar  arch,  deep,  57 

superficial,  56 
palpebral,  332 
pancreatic,  240 

pancreatico-duodenalis,  inferior,  234, 
240 

superior,  234,  240 
perforating  of  foot,  206 

of  hand,  63 

of  mammary,  417 

profunda  femoris,  160,  187 
pericardiac,  417,  428 
perineal,  superficial,  105,  115 

transverse,  105,  115 
peroneal  anterior,  168,  194 
pharyngeal  ascending,  442 
phrenic  inferior,  249 

superior,  417 
plantar  external,  201,  206 

internal,  201 
popliteal,  182 


Artery  or  Arteries,  popliteal — 

surgery  of,  183 
posterior  auricular,  carpal,  &c.     See 

auricular,  posterior,  Ac. 
priuceps  cervicis,  490 

poUicis,  foot,  206 
hand,  62 
profunda  of  arm,  inferior,  40 
superior,  40,  73 

cervicis,  419,  493 

femoris,  154,  157 

ulnaris,  o7 
pterygoid,  385 
ptervgo-palatine,  459 
pudic,  external,  123,  142,  151 

internal,  111,  119,  178,  290 
pulmonary,  399,  407,  412 
pyloric,  238 
radial,  46,  82 

surgery  of,  48 
radialis  indicis,  63 
ranine,  393 
receptaculi,  325 
recurrent  interosseous  posterior,  82 

radial,  48 

tibial,  167 

ulnar  anterior,  53 
posterior,  53 
renal,  250 
sacra  media,  251 
sacral  lateral,  291 

middle,  251 
scapular  posterior,  71,  340 
sciatic,  178,  290 
of  septum  of  nose,  373 
sigmoid,  237 
spermatic,  250 
spheno-palatine,  459 
spinal  anterior,  498,  504 

posterior,  498,  503 
splenic,  238,  240 
sterno-mastoid,  357 
stvlo-mastoid,  357 
subclavian,  342,  418,  419 

left,  416 

right,  416 

surgery  of,  311,  312 
sub-lingual,  393 

-mental,  355 

-scapular,  28,  71 
superficialis  cervicis,  310 

volaj,  48 
superior  cerebellar,  coronary,  &c.  See 

cerebellar  inferior,  li'c. 
supra-orbital,  313,  327,  332 

-renal,  250 

-scapular,  70,  340,  418 
sural,  183 
tarsal,  168 
temporal,  314,  354 

surgery  of,  314 

deep,  385 
thoracic  acromial,  28 

alar,  28 

aorta,  427 

long,  28 

superior,  28 
thyroid  axis,  418 

inferior,  418 

superior,  354 
thyroidea  iraa,  415 
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Artery  or  Arteries — 
tibial,  anterior,  165 

surgery  of,  166 

posterior,  193 

surgery  of,  193 

recurrent,  167 
tonsillar,  365 
transverse  of  basilar,  504 

facial,  373 
transversalis  colli,  340,  418 

faciei,  373 

humeri,  70,  341,  418 

perinei,  105,  115 

pontis,  504 
tympanic,  385 
ulnar,  51 

surgery  of,  53 

recurrent  anterior,  53 
posterior,  53 
umbilical,  412 
uterine,  290 
vaginal,  290 
vasa  brevia,  240 

intestini  tenuis,  231 
vertebral,  416,  436,  492,  502 
vesical,  inferior,  288 

superior,  288 
Vidiau,  459 
Articulation,  acromioclavicular,  86 
ankle,  217 
atlo-axoid,  479 
calcaueo-astragaloid,  218 

-cuboid,  220 
of  carpal  bones,  92 
carpo-metacarpal,  93 
of  cervical  vertebraa,  477 
chondro-costal,  492 

-sternal,  482 
coraco-clavicular,  86 
of  costal  cartilages.  482 
costo-vertebral,  480 
crico-aryfainoid,  473 

-thyroid,  472 
elbow,  89 

femoro-tibial  or  knee,  211 
hip,  207 

liumero-cubital  or  elbow,  89 
ilio-femoral  or  hip,  207 
knee,  211 
of  lower  jaw,  381 
luetacarpo-phalangeal,  95 
metatarso-phalangeal,  220 
occipito-atloid,  477 
phalangeal  of  fingers,  95 
of  pubic  symphysis,  309 
radio-carpal  or  wrist,  92 

-ulnar,  91 
sacro-coccygeal,  309 

-iliac,  308 

-vertebral,  307 
scapulo-clavicular,  86 

-humeral  or  shoulder,  88 
shoulder,  88 
sterno-clavicular,  347 
tarsal,  219 

tarso-metatarsal,  220 
temporo-maxillary,  381 
tibio-tibular,  216 

-tarsal  or  ankle,  217 
of  vertebriB,  474 
wrist,  92 


Arcus  externus  diaphragmatis,  2t6 

intei'nus  diaphragmatis,  216 
Arytajno-epiglottidean  folds,  466 
Arytenoid  cartilages,  473 
Auricle  of  the  ear,  366 

heart,  left,  408 
right,  405 
Auriculo-ventricular  aperture,  left,  408 

right,  405 
Axilla,  25 

dissection  of,  23 
Axillary  glands,  25 

plexus,  31,  343 
Axis,  cceliac,  237,  249 

thyroid,  418 
Azygos  ganglion,  295 


BACILLAR  layer  of  retina,  543 
Back,  dissection  of,  483 
Bag  of  pharynx,  444 
Bartholin,  glands  of,  119,  305 
Bas-fond  of  bladder,  284 
Base  of  brain,  505 

of  the  skull,  dissection  of,  319 
Basilar  sinus,  321,  325 
Bend  of  elbow,  42 
Bile-duct,  242,  271 
Birds,  perching  of,  186 
Biventral  lobe,  529 
Bladder,  interior  of,  299 

ligaments  of,  false,  233,  277 
true,  280 

connections  of,  284,  287 

structure  of,  298,  304 
Blandin,  glands  of,  465 
Body,  thyroid,  422 

ciliary,  540 
Bones  of  the  ear,  462 
Bowman's  capsule,  276 
Brachial  plexus,  32,  343 
Brain,  base  of,  505 

examination  of  interior,  518 

exterior  of,  513 

membranes  of,  501,  319 

preservation  of,  319,  516 

removal  of,  316 

vessels  of,  502 
Breast,  18,  20 
Bronchial  glands,  399,  426 
Bronchus,  left,  422 

right,  422 

structure  of,  433 
Brunner's  glands,  264 
Bulb,  olfactory,  456,  509 

of  the  urethra,  107 

of  the  ovary,  307 
Bulbi  vaginse  (vestibuli),  117 
Bulbous  part  of  the  urethra,  301 
Burns,  ligament  of,  143 
Bursa  patellse,  152 

of  ligament  of  patella,  212 

of  gluteus  maximus,  174 
Buttock,  172 


C^CUM  coli,  connections  of,  226 
structure  of,  266 
Calamus  scriptorius,  532 
Calicos  of  the  kidney,  275 
Canal,  femoral,  146 
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Canal— 

of  Foutaua,  oil 

Huguier,  3SS 

Huuter,  )55, 156 

inguinal,  132 

intestinal  connections  of,  226 
structure  of,  263 

lachrymal,  363 

Nuck,  306 

Petit,  512 

Sclilemm,  541 

Stilling,  500,  531 

the  tensor  tympaui,  463 
Canaliculus,  363 
Canthi,  362 
Capsule  of  Bowman,  276 

crystalline  lens,  541 

Glissou,  271 

suprarenal,  255,  276 
Caput  coli,  266 

gallinaginis,  300 
Cardiac  plexus,  deep,  421 

superficial,  404 
Caruea;  columuje,  406,  409 
Carotid  plexus,  325 

triangle,  inferior,  335 
superior,  334 
Cartilage,  arytenoid,  473 

cricoid,  473 

cuneiform,  473 

of  the  ear,  366 

thyroid,  472 

of  the  septum  of  nose,  453 
Cartilages  of  the  eyelids,  377 

nose,  37S,  453 

Sautorini,  473 

semilunar  of  knee,  215 

trachea,  431 

Wrisberg,  473 
Caruncula  lachrymalis,  364 
Caruuculaj  myrtiformes,  113,  305 
Catheter,  use  of,  9S,  99 
Cauda  equina,  499 
Cava,  inferior,  252,  405 

superior,  405,  414 
Cavernous  body,  301 

plexus,  325,  331 

sinus,  320 
Cavities  of  the  heart,  405 
Cavity  of  the  abdomen,  224 
Cculral  point  of  the  perineum,  101 
Centrum  ovale,  majus,  518 

minus,  516 
Cerebellum,  form  of,  527 

lobes  of,  527 

structure  of,  529 
Cerebral  jirotuberauce,  form,  510 

structure,  513 
Cerebrum,  505,  513 
Cervical  ganglion,  inferior,  430 
middle,  359,  437 
superior,  359,  437 

plexus  of  nerves,  deep,  360 
superficial,  336 
Cervix  uteri,  305 

vesica;,  298 
Chamber  of  the  eye,  anterior,  535 

posterior,  536 
Chiasm  of  the  optic  nerves,  508 
Child,  peritoneum  in,  233 
Chopart's  operation,  222 


41 


Chorda;  tcndinea;,  406,  409 

vocales,  409 
Choroid  coat  of  the  eye,  537 

plexuses  of  tlie  brain,  520,  524,  531 
Choroidal  epithelium,  538 
Cilia,  362 
Ciliary  body,  540 

processes  of  the  choroid,  540 

ganglion,  330 
Circle  of  Willis,  505 
Circular  sinus,  325 
Circulation  in  the  fostus,  412 
Circumvallate  papilla;,  464 
Clitoris,  113 
Ca3liac  axis,  237,  249 
Colon,  course  of,  226 

structure  of,  266 
Columna;  caruese,  406,  409 
Columns  of  the  cord,  499 

vagina,  305 
Commissure,  anterior,  524,  527 

of  the  cerebellum,  529 

cord,  499 

great,  518 

of  the  optic  nerves,  508 

posterior,  524 

soft,  524 
Commissural  fibres  of  the  medulla,  511 
Common  choledoch  duct,  242 
Conarium,  525 
Concatenate  glands,  340 
Concha,  366 

Cones  of  the  retina,  543 
Congenital  hernia,  134 
Coni  vasculosi,  302,  303 
Conical  papilla;,  464 
Conjoined  tendon,  126,  129 
Conjunctiva,  365,  635 
Conus  arteriosus,  406 
Contents  of  abdomen,  227 
Convolutions  of  the  brain,  513 

corpus  callosum,  516 

longitudinal  fissure,  516 
Cordiform  tendon,  246 
Cord,  gangliated  sympathetic,  429 
Cord,  spermatic,  137 

spinal,  495 
Cords  of  the  abdominal  wall,  224 

of  Willis,  316 
Cornea,  535 

Cornicula  laryngis,  473 
Cornua  of  lateral  ventricle,  519 
Corona  glandis,  137 
Coronary  sinus  of  heart,  403,  405 
of  skull,  325 

valve,  105 
Corpus  or  Corpora — 

albicantia,  508 

Arantii,  407,  410 

callosum,  508,  518 

cavernosa,  301 

ciliare,  540 

deutatum  cerebelli,  532 
medulla;,  532 

fimbriatum,  521 

geniculata,  525 

Highmoriauum,  302 

In  ten  m,  307 

Malpighiana  of  kiduey,  276 
of  spleen,  268 

mammillaria,  508 
* 
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Corpus  or  Corpora— 

olivaria,  511 

pyramidalia  anteriora,  511 
posteriora,  532 

quadrigemina,  525 

restiformia,  511 

spongiosum  uretbrse,  107,  297 

striatum,  519 

thyroideum,  422 
Corpuscles  of  Malpighi,  of  kidney,  276 
of  spleen,  268 

of  Pacini,  58 
Cortical  substance  of  the  kidney,  275 
Costo-coracoid  membrane,  26 
Covered  band  of  Eeil,  519 
Coverings  of  hernia,  femoral,  130,  146 

inguinal,  130 
Cowper's  glands,  110,  297 
Cranial  aponeurosis,  313 
Crico-thyroid  membrane,  471 
Cricoid  cartilage,  473 
Crura  cerebelli,  510 

cerebri,  510 

of  the  diaphragm,  246 

of  the  fornix,  521,  524 
Crural  arch,  145 

canal,  146 

hernia,  143 

ring,  144 

sheath,  144 
Crypts  of  Lieberkiihn,  264 
Crystalline  capsule,  541 

lens,  541 
Cul-de-sac  of  Douglas,  229,  233 
Cuneiform  cartilages,  473 
Cystic  duct,  242,  271 


DARTOS,  104 
Decussation  of  the  pyramids,  511 
Deep  crural  arch,  145 
Deglutition,  process  of,  446 
Descent  of  testicle,  127 
Diaphragm,  245,  402 

openiugs  in,  246 

upper  surface  of,  402 
Diaphragmatic  hernia,  246 
Digastric  triangle,  334,  388 
Dissection  of  the  abdomen.  224,  244 

abdominal  cavity,  224,  244 
•wall,  119 

anterior  triangle,  334,  361 

arm,  IS 

back  of,  71 

arteries,  16 

axilla,  23 

back,  483 

base  of  the  skull,  319 

bend  of  the  elbow,  42 

brain,  membranes,  and  nerves,  ,501 

buttock,  172 

cerebellum,  527 

cerebrum,  ,505,  513 

ear,  external,  365 
internal,  544 
middle,  461 

eighth  nerve,  319 

eye,  533 

eyelids,  362,  376 

face,  362 

femoral  hernia,  143 


Dissection  of — 

the  foot,  back,  162 

sole,  197 
forearm,  back  of,  74 

front  of,  43 
fourth  ventricle,  5.30 
groin,  96 
ham,  ISO 
hand,  back,  74 

palm,  55 
head  and  neck,  310 
heart,  402 
hip-joint,  207 
inguinal  hernia,  130,  133 

region,  121 
knee-joint,  211 
larynx,  465 
lateral  ventricles,  519 
leg,  back,  187 
front,  162 
ligaments  of  atlas,  axis,  occiput,  &c., 
479 
clavicle  and  scapula,  86 
hip-joint,  207 
jaw,  381 
lower  limb,  207 
pelvis,  307 
ribs,  480 
upper  limb,  86 
the  vertebr£e,  474 
lower  limb,  96 
Meckel's  ganglion,  457 
mesenteric  vessels,  233 
muscles.  16 
the  neck,  345 

anterior  triangle,  334,  361 
posterior  triangle,  335,  339 
nerves,  17 
nose,  378,  453 
orbit,  325 
otic  ganglion,  460 
palate,  445 

parts  about  the  scapula,  67 
pelvis,  female,  277 

side  view  of,  286 
male,  277 

side  view  of,  281 
pelvic  viscera,  female,  304 

male,  296 
perineum,  both  sexes,  99 
female,  112 
male,  104 
peritoneum,  228 
pharynx,  436 
popliteal  space,  ISO 
posterior  triangle,  335,  339 
prevertebral  region,  434 
pterygo-maxillary  region,  379 
sacral  plexus,  293 
scalp,  311 

Scarpa's  triangle,  149 
soft  palate,  446 
spermatic  cord,  137 
spinal  cord,  495 
submaxillary  region,  3.34,  388 
superior  maxillary  nerve,  451 
testis,  302 
thigh,  back,  184 
front,  140,  153 
inner  side,  157 
third  ventricle,  524 
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Dissection  of — 

thorax,  395 

tongue,  -K>3 

triangles  of  neck,  334,  339,  361 

tympanum,  461 

upper  limb,  IS 
Douglas,  cul-de-sac  of,  229,  233 

fold  of,  13S,  224 
Dress  for  dissecting  room,  15 
Ductus  ad  nasum,  364,  455 

arteriosus,  412,  413 

communis  choledoebus,  242,  271 

cysticus,  242,  271 

ejaculatorius,  285 

galactoferi,  22 

hepaticus,  271,  273 

lachrymalis,  327 

lymphaticus,  3.5S,  419 

nasalis,  364,  455 

paucreaticus,  242,  267,  3S9 

Riviniani,  390 

sfeminalis,  285 

Stenonis,  371 

thoracicus,  358,  419,  425 

venosus,  412 

Wharton's,  389 

Wirsung's,  242,  267,  389 
Duodenum,  connections,  241 

structure,  263 
Dura  mater,  319,  501 

of  the  cord,  496 


EAR,  external,  360 
internal,  544 

middle,  461 
Ejaculatory  duct,  285 
Elbow-joint,  89 
Emiuentia  collatei'alis,  523 
Encephalon,  505 
Endocardium,  405,  406 
Epididymis,  302 
Epigastric  region,  226 
Epiglottis,  474 
Epiploon,  229 
Eustachian  tube,  cartilaginous  part,  448 

valve,  405 
Exomphalos,  119 
Expression,  muscles  of,  366 
'Eyeball,  533 
Eyebrows,  362 
Eyelashes,  362 
Eyelids,  362,  376 


FACE,  dissection  of,  362 
Falciform  border  of  saphenous  open- 
ing, 143 
Fallopian  tube,  233,  306 
Falx  cerebelli,  320 

cerebri,  319 
Fascia,  axillary,  23 

brachial,  36 

cervical,  deep,  339,  346 

costo-coracoid,  26 

cremasteric,  133 

cribriform,  143 

deep,  15 

dentata,  523 

of  the  forearm,  44 

of  the  groin,  123 


Fascia — 

iliac,  255 

infundibular,  132 

iutercolumuar,  125 

intermuscular  of  the  humerus,  36 
of  the  thigh,  148 

lata,  143,  148,  152 

of  the  leg,  162 

lumborum,  128,  487 

obturator,  290 

palmar,  56 

pelvic,  279 

perineal,  deep,  107, 119 
superficial,  104,  113 

plantar,  deep,  197 

popliteal,  180 

of  the  psoas,  255 

of  the  quadratus,  255 

recto-vesical,  280 

spermatic,  125 

Scarpa's,  123 

superficial,  15 
of  arm,  20 
of  groin,  123 
of  perineum,  104,  113 
of  thigh,  141 

temporal,  315 

transversalis,  130 

triangular  of  groin,  126 
Fasciculus  teres,  532 
Fauces,  446 
Femoral  arch,  145 

canal,  146 

hernia,  143 

ligament,  143 

ring,  144 

sheath,  144 
Fenestra  ovalis,  462 

rotunda,  462 
Fibres  of  Miiller,  543 
Fibro-cartilage.     See  Interarticular  car- 
tilage. 
Fibrous  coat  of  eye,  533 
Filiform  papilla;,  464 
Fillet  of  the  olivary  body,  527 
Filum  terminale,  497 
Fimbria;  of  the  Fallopian  tube,  306 
Fissure,  anterior,  507 

Bichat's,  524 

calcarino,  518 

collateral,  518 

dentate,  518 

longitudinal,  of  the  cerebrum,  507 

median,  511 

parallel,  513 

of  Rolando,  513 

of  Sylvius,  510,  513 

transverse,  524 

for  vena  cava,  271 
Fissures  of  the  cord,  499 

of  the  liver,  271 
Flocculus  cerebelli,  529 
Floor  of  pelvis,  291 
Foetal  circulation,  412 
Follicles  of  Lieberkahn,  264 

gastric,  262 
Fonlana,  canal  of,  541 
Foot,  dorsum,  162 

sole,  197 
Foramen  of  Munro,  522 

ovale,  405,  408 
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Foramen — 

quadratum,  247 

of  Winslow,  229,  230 
Foramina  Thebesii,  405 
Forearm,  dissection  of,  back,  74 

front,  43 
Fornix,  521 
Fossa,  iscbio-rectal,  101 

nasal,  454 

navicular  of  the  urethra,  301 
of  the  pudendum,  113 

ovalis,  405,  408 
Fossa3  of  abdominal  wall,  224 
FcRirchette,  113 
F.'urth  ventricle,  530 
Fovea  centralis,  543 
Frsenum  labii,  451 

lingua;,  389 

prseputii,  137 
Frontal  lobe,  514 
Fungiform  pajjillse,  464 


GALACTOFEROUS  ducts,  22 
Gall-bladder,  271 
Ganglia,  cervical,  inferior,  430 
middle,  359,  437 
superior,  359,  437 

lumbar,  260 

sacral,  295 

semilunar,  259 

of  spinal  nerves,  499 

thoracic,  430 

of  the  vagus,  440 
Ganglion,  Andersoh's,  441 

azygos,  295 

ciliary,  330 

Gasserian,  322 

Impar,  295 

jugular,  440 

lenticular,  330 

Bleckel's,  457 

ophthalmic,  330 

otic,  460 

petrosal,  441 

spheno-palatine,  457 

submaxillary,  391 

thyroid,  359,  437 
Gasserian  ganglion,  322 
Gastric  plexus,  259 
Gastro-colic  omentum,  229 
Gastro-hepatic  omeutuin,  229 
Genital  organs,  female,  112 

male,  99 
Gland  or  Glands — 

axillary,  25 

bronchial,  399,  426 

Bartholini's,  119,305 

Blandin's,  465 

Brunner's,  264 

cervical,  340 

concatenate,  340 

Cowper's,  110,  297 

of  frffiuum,  465 

gastric,  262 

inguinal,  123,  142 

intercostal,  426 

intestinal,  264 

labial,  451 

lachrymal,  327 

Lieberkilhu's,  264 


Gland  or  Glands — 

lingual,  464 

lumbar,  260 

mammary,  18,  20 

mediastinal,  426 

Meibomian,  364 

mesenteric,  237 

odoriferous,  137 

Pacchionian,  316 

parotid,  371 

Peyer's,  264 

pineal,  525 

pituitary,  508 

popliteal,  184 

prostate,  connections,  285 
structure,  298 

solitary,  264 

of  stomach,  262 

sublingual,  389 

submaxillary,  389 

thymus,  397 

thyroid,  422 

tracheal,  426 

vulvo- vaginal,  113 
Glans  clitoridis,  113 

penis,  137,  301 
Glisson's  capsule,  271 
Globus  major  epididymis,  302 

minor  epididymis,  302 
Glottis,  466 
Graaftan  vesicles,  307 
Granular  layer  of  retina,  543 
Great  omentum,  229 

sympathetic,  429 
Gray  substance  of  the  cord,  500 

of  the  corpus  striatum,  519 

of  the  medulla  oblongata,  532 

of  the  third  ventricle,  524 
Groin,  dissection  of,  96 
Gubernaculum  testis,  127 
Gums,  450 

Guthrie's  muscle,  108 
Gyrus,  acgular,  615 

fornicatus,  517 

uncinate,  513 


HABENtB,  525 
Ham,  ISO 
Hamstring  muscles,  184 
Hand,  dissection  of,  back,  74 

palm,  55 
Head,  dissection  of,  310 
Heart,  402 

cavities  of,  405 

great  vessels  of,  405 

position  of,  402 
Helix,  366 
Hepatic  ducts,  271,  273 

plexus,  259 
Hernia,  abdominal,  130 

congenital,  134 

coverings  of,  130,  146 

crural,  143 

diaphragmatic,  246 

femoral,  143 

general  remarks  on,  129 

infantile,  135 

inguinal,  130,  133 

varieties  of,  134 

umbilical,  119 
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HesspUiacli's  triangle,  221 
Hey's  iiiiiiuitatiou,  222 

liganieut,  143 
Hip-joiut,  207 
Hippocampus  major,  522 

minor,  522 
Hiiguier,  canal  of,  3SS 
Hunter's  canal,  155,  156 
Hyaloid  membrane,  541 
Hydatid  of  Morgagni,  303 
Hymen,  113,  305 
Hyo-glossal  membrane,  463 
Hypocliondriac  region,  226 
Hypogastric  plexus,  295 

region,  226 


ILEO-CJECAL  valve,  266 
Ileocolic  valve,  266 
Ileum  intestine,  connections  of,  226 

-structure  of,  264 
Iliac  region,  226 
Incus,  462 

Infantile  hernia,  135 

Inferior  cornu  of  the  lateral  ventricle,  522 
Infundibulum  of  the  brain,  oOS 

of  the  heart,  406 
Inguinal  canal,  132 

glands,  123,  142 

hernia,  130,  133 

region,  121,  226 
Instruments,  13 
Interarticular  cartilage  of  the  jaw,  382 

of  the  knee,  215 

of  the  scapula,  86 

sacro-iliac,  308 

sterno-clavicular,  348 

of  symphysis  pubis,  309 

of  the  verlebraj,  475 

of  the  wrist,  92 
Interior  of  pharynx,  445 
Intermuscular  septa  of  the  arm,  36 

of  the  thigh,  148 
Intervalvular  space,  409 
Intervertebral  substance,  475 
Intestine,  large,  265 

small,  226,  263 
Intestinal  canal,  divisions,  226 

glands,  264 

structure,  263 
Intumescentia  ganglioformis,  462 
Iris,  535 

Ischio-rectal  fossa,  101 
Island  of  Reil,  510 
Isthmus  faucium,  446 

of  the  thyroid  body,  422 
Iter  a  tertio  ad  quartum  veutriculum,  524 

ad  infundibulum,  525 


JACOB'S  membrane,  543 
Jejunum,  connections  of,  226 
structure,  264 
Joint,  ankle,  217 
elbow,  89 
hip,  207 
knee,  211 
lower  jaw,  381 
shoulder,  88 
wrist,  92 
Jugular  ganglion,  440 


KIDNEY,  251,  273 
conuectious  of,  254 
structure,  275 
vessels  of,  250 
Knee  of  the  corpus  callosum,  513 
Knee-joint,  211 


LABIA  pudendi  externa,  112 
interna,  113 
Labial  glands,  451 
Lachrymal  canals,  363 
caruncle,  364 
ducts,  327 
gland,  327 
papilla,  363 
point,  363 
sac,  363 
Lacteals,  237 

Lacunffi  of  the  urethra,  301 
Lacus  lachrymalis,  363 
Lamina  cinerea,  508 

cribrosa,  534 
Lancisi's  nerves,  519 
Large  intestine,  connections,  226 

structure  and  form  of,  264 
Larynx,  465 

aperture  of,  445,  466 
cartilages  of,  472 
interior  of,  469 
muscles,  466 

nerves,  471  > 

pouch  of,  469 
ventricle,  469 
vessels,  470 
Lateral  column  of  the  medulla,  511 
of  the  cord,  499 
sinus,  321 
ventricles,  519 
Leg,  dissection  of,  96 
the  back,  187 
front,  162 
Lens  of  the  eye,  541 
Lenticular  ganglion,  330 
Lieberkiihn's  follicles,  264 
Ligament  or  Ligaments — 
acromio-clavicular,  86 
alar  of  the  knee,  213 
ankle,  anterior,  217 
lateral,  217,  218 
annular,  anterior  of  the  ankle,  163 
external  of  the  ankle,  163 
internal  of  the  ankle,  163 
anterior  of  the  wrist,  58 
posterior  of  the  wrist,  85 
anterior,  special,  of  ankle,  217 
of  elbow-joint,  90 
of  knee-joint,  211 
of  wrist-joint,  92 
arcuate  external    246 

internal,  246 
atlo-axoid,  anterior,  479 

posterior,  479 
bladder,  false,  233,  277 

true,  280 
broad  of  liver,  232,  269 
lung,  397 
uterus,  233,  287 
Burns,  143 

calcaneo-astragaloid,  21S 
-cuboid,  220 
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Ligament  or  Ligaments,  calcaneo — 
-scaphoid,  220 
capsular  of  the  hip,  208 
jaw,  3S2 
knee,  213 
shoulder,  88 

thumb,  93 
carpal,  92 

carpo-metacarpal,  93 
checli,  4S0 

chondro-sternal,  482 
ciliary,  S3S 
common,  anterior  of  vertebrae,  47-1: 

posterior,  475 
conoid,  86 
coraco-acromial,  87 

-clavicular,  86 

-humeral,  88 
coronary  of  knee,  215 

of  liver,  232,  269 
costo-clavicular,  347 

-transverse,  481 

-vertebral,  480 
cotyloid,  211 
crico-thyroid,  471 

-tracheal,  471 
crucial,  213 
cruciform,  479 
deltoid,  212 
denticulate,  497 
dorsal  of  the  carpus,  92 

tarsus,  220 
external  lateral,  &c.    See  Lateral  ex- 
ternal, &c. 
falciform  of  liver,  232 
Falloplo-ovarian,  306 
femoral,  143 
Gimbernat's,  125,  146 
glenoid,  89 
Hey's,  143 

hyo-epiglottidean,  472 
ilio-femoral,  209 

-lumbar,  307 
interarticular  of  clavicle,  347 

hip,  210 

jaw,  382 

knee,  213 

pubes,  309 

ribs,  481 

■wrist,  94 
interclavicular,  347 
internal  lateral,  &e.     See  Lateral  in- 
ternal, &c. 
Interosseous  of  astragalus  and  os  cal- 
cis,  219 

carpus,  92 

metatarsal  bones,  220,  221 

radius  and  ulna,  91 

tibia  and  fibula,  216 

inferior  of  tibia  and  iibula,  217 
interspinous,  476 
intertransverse,  477 
intervertebral,  475 
ischio-perineal,  115 
of  larynx,  469,  471 
lateral  of  ankle,  external,  218 
internal,  217 

carpus,  external,  92 
internal,  92 

elbow,  external,  91 
internal,  90 


Ligament  or  Ligaments,  lateral — 
jaw,  external,  382 

internal,  382 
knee,  external,  212 

internal,  212 
phalangeal  of  hand,  95 
wrist,  external,  92 
internal,  92 
liver,  232,  269 
long  plantar,  220 
lumbo-sacral,  307 
of  lung,  397 
metacarpal,  93 
metacarpo-phalangeal,  95 
metatarsal,  220 
mucous,  213 
of  nucha,  484 
obturator,  278 
oocipito-atloid,  478 
occipito-axoid,  479 
odontoid,  480 

orbicular  of  the  radius,  91 
ovarian,  307 
palpebral,  377 
patella,  211 
pelvis,  307 
phalangeal,  95 
plantar,  220 
Ponpart's,  125,  146 
posterior  of  ankle,  217 
elbow,  90 
knee,  212 
wrist,  85 
pterygo-maxillary,  383 
pubic,  309 
rhomboid,  347 
round  of  the  hip,  210 
liver,  232,  270 
radius  and  ulna,  92 
uterus,  2S7,  306 
sacro-coccygeal,  309 
-iliac,  308 
-sciatic,  308 
-vertebral,  307 
scapular,  86 
stellate,  480 
sterno-clavicular,  347 
stylo-hyoid,  395 

-maxillary,  394 
sub-pubic,  309 
supra-spinous,  477 
suspensory  of  lens,  541 
liver,  232 
penis,  137 
tarsal  of  eye,  377 
tarso-metatarsal,  219 
temporo-maxillary,  381 
thyro-epiglottidean,  472 
-hyoid,  471 
-arytenoid,  469 
tibio-fibular,  superior,  216 
middle,  216 
inferior,  217 
tibio-tarsal,  217 
transverse  of  the  atlas,  479 
hip,  211 
knee,  214 
metacarpus,  63 
metatarsus,  221 
scapula,  87 
trapezoid,  86 
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Ligament  or  Ligaments — 

triaugiiliir  of  abdonioti,  126,  133 
urethra,  107,  119 
uterus,  233,  277,  2S7,  306 

of  Wiuslow,  212 

Y  of  Bigelow,  209 
Ligamentous  action  of  muscles,  ISo 
Ligamentum  areuatura,  246 

dentlculatum,  497 

latum  pulniouis,  397 

lougiim  plaiitx,  220 

mucosum,  213 

nucha?,  48-1 

patellaa,  211 

siibflavum,  476 

teres,  210 
Linea  alba,  12o,  13S 

mensalis,  55 

naturalis,  55 

semilunaris,  13S 

vital  is,  55 
Linejo  splendens,  497    - 

transversa!,  120,  13S 
Lips,  451 

Lisfranc's  operation,  222 
Lithotomy,  parts  cut,  103,  106 
Liver,  269 

Assures,  270 

ligaments,  232,  269 

lobes,  271 

connections,  226 

structure,  272 

vessels,  23S,  271 
Lobes  of  the  cerebellum,  527,  529 

cerebrum,  506 

liver,  271 
Lobule  of  the  ear,  366 
Lobules  of  liver,  272 

lungs,  433 
■     testis,  302 
Lobulus  caudatus,  271 

quadratus,  271 

Spigelli,  271 
Locus  niger,  513 

perforatus  anticus,  509 
posticus,  509 
Longitudinal  fissure  of  the  brain,  506,  513 

fissure  of  the  liver,  270 

siQus,  inferior,  320 
superior,  316,  320 
Lower,  tubercle  of,  405 
Lumbar  aponeurosis,  4S7 

ganglia,  260 

glands,  260 

plexus,  257,  259 

region,  226 
Lungs,  connections,  399 

ligament  of,  397 

physical  characters,  399 

roots  of,  399 

structure,  433 

vessels  and  nerves,  399 
Lunula,  407 
Lymphatic  duct,  358,  419 

right,  358 
Lyra,  523 


MALLEOLUS  iaternus,  parts  behind,  196 
Malleus,  462 
Malpighian  corpuscles  of  kidney,  276 


Blalpighian  corpuscles — 

of  spleeu,  268 
Mainilla,  22 

iMamillic  of  the  kidney,  276 
Mamma,  IS,  20 
Mammary  gland,  18,  20 
Mastication,  muscles  of,  384 
Mastoid  cells,  461 
Meatus  auditorius  externus,  366 

urinarius,  113,  301 
Meatuses  of  the  nose,  454 
Meckel's  ganglion,  457 
Mediastina  of  thorax,  397,  423 
Mediastinum  testis,  302 
Medulla  oblongata,  511 
structure  of,  532 
spinalis,  495,  498 
Medullary  layer  of  the  retina,  543 
substance  of  the  kidney,  275 
velum,  anterior,  528 
posterior,  530 
Meibomian  glands,  364 
Membrana  fusca,  537 
nictitans,  364 
pigmenti,  538 
sacciformis,  94 
tympani,  461 
Membrane,  costo-coracoid,  26 
Desceniet  or  Demours,  535 
hyaloid,  541 
Jacob's,  543 
pituitary,  455 
Schneiderian,  455 
thyro-hyoid,  471 
Membranes  of  the  brain,  319,  501 

of  the  spine,  495 
Membranous  urethra,  282,  300 
Mesenteric  glands,  237 
plexus,  inferior,  237 
superior,  236 
Mesentery,  226,  230 
Meso-cajcum,  230 
-colon,  left,  230 
right,  230 

transverse,  229,  230 
-rectum,  229 
Mitral  valve,  409 
Mons  Veneris,  112,  120 
Morgagni,  hydatid  of,  303 
Mouth,  cavity  of,  450 
Munro,  foramen  of,  622 
Muscles,  dissection  of,  16 

ligamentous  action  of,  185 
Musculi  papillares,  406,  409 

pectiuati,  405,  408 
Muscle  or  Muscles — 

abductor  digiti  minimi,  61 
pedis,  200 
indicis,  64 
oculi,  332 
poUicis,  61 
pollicis  pedis,  200 
accelerator  uriuiB,  106 
accessorius  pedis,  203 

ad  sacro-lumbalem,  488 
adductor  brevis,  158 
digiti  minimi,  61 
lougus,  157 
magnus,  156,  161 

opening  in,  156 
oculi,  332 
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Muscle  or  Muscles,  adductor — 

pollicis  manus,  62 
pedis,  204 
anconeus,  78 
arytienoideus,  467 
arytfeno-epiglottideus,  468 
attoUens  aurem,  311 

oculi,  332 
attrahens  aurem,  311 
azygos  uvulaj,  448 
biceps  femoris,  184 

flexor  cubiti,  37,  43 
biventer  cevvicis,  490 
brachlalis  anticus,  38 
buccinator,  383 
cervicalis  ascendens,  489 
chondro-glossus,  391 
cillaris,  538 

circumflexus  palatl,  417 
coccygeus,  291 
complexus,  490 
compressor  bulbi  vaginse,  116 

naris,  368 

sacculi  laryngls,  468 

urethrEB,  108 
constrictor  inferior,  443 

istlimi  fauciura,  449 

inedius,  443 

superior,  443 

uretlirse,  108 

vaginse,  116,  118 
coraco-brachialis,  38 
corrugator  snpercilii,  367 
creniaster,  126 

crico-arytsBnoideus  lateralis,  468 
posticus,  467 

-thyroideus,  466 
crureus,  155 
deltoid,  67 
depressor  alM  nasi,  368 

anguli  oris,  370 

labii  inferioris,  570 

urethrje,  118 
diaphragm,  245,  401 
digastric,  349 
of  ear,  311,  366 

dissection  of,  16 
erector  clitoridis,  116 

penis,  106 

spinaj,  488 
of  expression,  366 
extensor  carpi  radialis  brevior,  76 
lougior,  76 
ulnaris,  78 

digiti  minimi,  78 

digitorum  brevis  pedis,  165 

digitorum  communis,  77 

digitorum  longus  pedis,  163 

indicis,  81 

ossis  metacarpi  pollicis,  79 

pollicis  proprius,  164 

primi  internodil  pollicis,  SO 

quadriceps  cruris,  154,  155 

secundi  iuternodii  pollicis,  80 
of  eye,  328,  330,  332,  333 
of  face,  366 
flexor  accessorius,  203 

brevis  digiti  minimi,  61 
pedis,  205 

carpi  radialis,  45 
ulnaris,  46 


Muscle  or  Muscles,  flexor — 

digitorum  brevis  pedis,  199 
profundus,  50,  60 
sublimis,  49,  60 
longus  pedis,  191,  203 

pollicis  longus,  50,  60 
pedis,  192,  203 

pollicis  brevis  manus,  61 
pedis,  204 
gastrocnemius,  188 
gemellus  inferior,  176 

superior,  176 
genio-hyo-glossus,  394 

-hyoideus,  394 
gluteus  maximus,  173 

medius,  175  .    . 

minimus,  175 
gracilis,  157 
Guthrie's,  108 
hamstring,  184 
Hilton's,  468 
hyo-glossus,  391 
iliacus,  158,  256 
indicator,  81 
infra-spinatus,  68 
intercostal  external,  395 

internal,  395,  431 
interossei  manus  dorsales,  64 
palmares,  63 

pedis  dorsales,  171 
plantares,  207 
interspinales,  495 
intertransversales,  495 
.Tarjavay's,  118 
of  larynx,  466 
latissimus  dorsi,  34,  484 
laxator  tyrapani,  463 
levator  anguli  oris,  370 
scapulae,  486 

ani,  103,  291 

glaudula?  thyroidese,  423 

labii  superioris,  369 
aljeque  nasi,  368 

menti,  370 

palati,  447 

palpebrsB,  328 

prostata;,  291 
levatores  costarum,  495 
lingualis,  465 
longissimus  dorsi,  489 
longus  colli,  436 
lumbricales  manus,  60 

pedis,  203 
masseter,  379 
of  mastication,  384 
multifidus  spinaj,  495 
mylo-hyoideus,  389 
obliquus  abdominis  externus,  123,  124 
internus,  126 

capitis  inferior,  492 
superior,  492 

oculi  inferior,  333 
superior,  328 
obturator  externus,  161,  177 

internus,  176,  292 
occipito-frontalis,  311 
omo-hyoideus,  70,  340,  349 
opponens  digiti  minimi,  61 

pollicis,  61 
orbicularis  oris,  369 

palpebrarum,  366 
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Muscle  or  Mnscles — 

of  orbit.  32S,  330,  332,  333 
palato-glossus,  449 

-pharyngeus,  449 
palmaris  brevis,  56 

longQS,  45 
papillary,  406,  409 
pectinate,  405,  403 
pectineus,  158 
pectoralls  major,  22 

minor,  26 
peroneus  brevis,  170 

longus,  169,  206 

tertius,  164 
of  pharynx,  443 
of  pinna,  311,  366 
plantaris,  189 

platysma  myoides,  336,  346,  370 
popliteus,  190 
pronator  quadratus,  51 

radii  teres,  44 
psoas  magnus,  158,  256 

parvus,  256 
pterygoideus  externus,  381 

interniis,  381 
pyramidalis  abdominis,  138 

nasi,  368 
pyriformis,  175,  295 
quadratus  femoris,  177 

lumborum,  256 
quadriceps  extensor  cruris,  154,  155 
rectus  abdominis,  138 

capitis  amicus  major,  435 
minor,  435 
lateralis,  435 
posticus  major,  491 

minor,  491 
femoris,  154 
oculi  externus,  332 
inferior,  332 
internus,  332 
superior,  330 
retraliens  aurem,  311 
rhomboideus  major,  486 

minor,  486 
risorius  Santorini,  370 
sacro-lumbalis,  488 
sartorius,  153 
scalenus  anticus,  434 

medius,  434 

posticus,  435 
scapular,  67 
semi-spinalis  colli,  493 

dorsi,  493 
semi-membranosus,  184,  185 

-tendinosus,  184 
serratus  magnus,  33 

posticus  inferior,  487 
superior,  487 
soleus,  189 

sphincter  ani  externus,  101 
internus,  101 

vagina?,  116,  118 

vesicie,  298 
spinalis  dorsi,  488 
splenius  capitis,  487 

colli,  487 
stapedius,  463 
sterno-cleido-mastoideus,  346 

-hyoideuR,  31S 

-thyroideus,  349 

48 


Muscle  or  Muscles — 
stylo-glossus,  391 

-hyoideus,  349 

-pharyngeus,  392,  444 
subanconcus,  89 
subclavius,  26 
subcrureus,  213 
subscapularis,  70 
supinator  radii  brevis,  79 

longus,  75 
supra-spinatus,  68 
temporalis,  315,  379 
tensor  fatscise  femoris,  153 

palati,  447 

tarsi,  377 

tympani,  463 

vagina;  femoris,  153 
teres  major,  34,  69 

minor,  69 
thyro-arytcenoideus,  468 

-aryteno-epiglottideus,  468 

-epiglottidens,  468 

-hyoideus,  349 
tibialis  anticus,  163 

posticus,  191 
of  tongue,  465 
trachealis,  432 
trachelo-mastoideuR,  489 
transversalis  abdominis,  128 

cervicis  or  colli,  489 
transversus  linguas,  465 

pedis,  205 

perina3i,  106,  116 

profundus,  109,  118 
trapezius,  484 
triangularis  sterni,  396 
triceps  extensor  cubiti,  72 
vastus,  externus,  155 

internus,  155 
"Wilson's,  109 
zygomaticus  major,  370 

minor,  370 


NARES,  posterior,  445 
Nasal  cartilages,  378,  453 
duct,  364,  455 
fossje,  454 
Neck,  anterior  triangle  of,  334,  391 
posterior,  334,  339 
dissection  of,  345 
Nerve  or  Nerves — 
dissection  of,  17 
abducens,  318,  322,  333,  511 
accessory  obturator,  258 
acromial  cutaneous,  338 
articular  of  obturator,  160 

popliteal,  182 
auditory,  318,  512 
auricular,  posterior,  314,  374 

of  pneumogastric,  440 
auricularis  anterior,  388 

magnus,  315,  336 
auriculo-temporal,  314,  376,  386,  388 
buccal,  long  (oth),  376,  385 

short  {7th),  374 
of  bulb,  106 
cardiac,  inferior,  430 
middle,  360 
superior,  359 
of  pneumogastric,  359,  427 
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Nerve  or  Nerves,  cardiac — 

sympdthetic,  430,  437 
cervical,  anterior  branches  of,  360 

descending,  338 

of  facial,  346,  374 

posterior  branches  of,  493 

superficial  branches  of,  336,  346 
cervico-facial,  374 
chorda  tympaui,  38S,  o91,  462 
ciliary,  long,  330 

short,  331 
circumflex,  33,  69 
clavicular,  338 
coccygeal,  295,  494 
communicans  fibularis,  171,  1S8 

noni,  361 

peronei,  171,  188 

tibialis,  182 
cranial,  317 
crural,  151,  157,  257 
cutaneous,  abdominal,  anterior,  121 
lateral,  121,  128 

brachial,  external,  41,  44 
internal,  32,  34,  44 
of  chest,  22,  23,  123 

dorsal,  of  hand,  54 

femoral,  external,  148,  257 
internal,  152 
middle,  149,  151 

mnsculo-cutaneous,  44 
-spiral,  external,  71 
internal,  35 

obturator,  152 

palmar,  54 

plantar,  201 

radial,  55 

sciatic,  internal,  180 

sternal,  22,  338 

of  thorax,  22,  23,  123 
dental,  anterior,  453 

inferior,  386,  388 

posterior,  452 
descendens  noni,  348,  359 
digastric,  374 
digital  of  median,  59 

plantar,  201 

of  radial,  48,  54 

ulnar,  48,  54,  58 
dissection  of,  17 
dorsal,  anterior  branches,  348 
posterior,  383,  493 

of  clitoris,  119 

penis,  112,  137 

ulnar,  64 
eighth,  319,439,  512 
facial,  314,  318,  374,  512 
fifth,  318,  322,  376,  511 
first,  317,  456,  509 
of  forearm,  44,  74 
fourth,  317,  322,  327,  510 
frontal,  327 
genito-crural,  257 

femoral  branch  of,  148,  257 

genital  brancli  of,  257 
glosso-pharyngeal,  319,  395,  440,  512 
gluteal,  inferior,  179 

superior,  178,  295 
gustatory,  386,  3S7,  390 
of  head,  313 

of  heart,  359,  427,  430,  437 
hemorrhoidal,  inferior,  103 


Nerve  or  Nerves — 

hypoglossal,  319,  359,  391,  437,  513 
ilio-hypogastric,  124,  128,  257 

-inguinal,  124,  128,  148,  257 
incisor,  388 
infra-maxillary  of  facial,  374 

-orbital  of  facial,  374 

-orbital  of  fifth,  376 

-trochlear,  330 
intercostal,  429 

anterior  cutaneous,  22,  '23 

lateral  cutaneous,  23 
intercosto-humeral,  24 
interosseous  anterior,  54 

posterior,  82 
ischiatic,  great,  ISO,  187,  293 

small,  179,  293 
Jacobsou's,  441 
lachrymal,  327 
Lancisi,  519 
laryngeal  external,  358,  440 

inferior,  358,  427,  471 

recurrent,  358,  427,  471 

superior,  358,  440,  471 
to  latissimus  dorsi,  33,  71 
to  levator  anguli  scapulae,  3  45,  361 
to  levator  glandulse  thyroidea;,  423 
lingual,  386,  387,  390 
long  thoracic,  33,  345 
lumbar,  anterior  branches,  257 

posterior  branches,  493 
lumbo-sacral,  259,  293 
malar  branches  of  facial,  374 

of  fifth,  376 
masseteric,  385 
maxillary  inferior,  323,  376,  385 

superior,  323,  376,  451 
median,  41,  54,  59 
mental,  376 
moUes,  437 

motor  oculi,  322,  333,  510 
musculo-cutaneous  of  arm,  41,  44 
leg,  162,  171 

-spiral,  32,  42,  73 
mylo-hyoid,  388 
nasid  from  fifth,  330,  376,  457 

from  Mecliel's  ganglion,  459 
naso-palatlne,  459 
ninth,  319,  359,  391,  437,  513 
obturator,  160,  257 

accessory,  161,  258 
to  obturator  internus,  180,  293 
occipital,  great,  315,  493 

small,  315,  338 
oesophageal,  427 
olfactory,  317,  456,  509 
ophthalmic,  323,  376 
optic,  317,  332,  509 
orbital,  313,  376,  451 
palatine,  458 
palmar  cutaneous  of  median,  54 

superficial,  58,  59 

ulnar,  deep,  62 
superficial,  55 
par  vagum,  319,  358,  427,  439,  512 
pathetic,  317,  322,  327,  510 
patellar,  152 
to  peotineus,  157 
perforans  Casserii,  41,  44 
perineal,  superficial,  105,  115 
peroneal,  171,  182 
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Nerve  or  Nerves — 

petrosal,  greater  superficial,  32.5,  4.i9 

lesser  superficial,  4LiO 
pliaryugeal  of  glosso-pharyngeal,  4il 

ot'pueumogastric,  410 
phrenic,  345,  Stil,  39t) 
plantar  cutaneous,  201 

external,  deep,  206 
superficial,  201 

internal,  201 
plexuses  of.     See  Plexus. 
pneumogastric,  319,  3o8,  427,  439,  512 
popliteal,  external,  171,  182 

internal,  1S2 
portio,  dura,  314,  31 S,  374,  512 

mollis,  318,  512 
pterygoid,  3S5 
pterygo-palatine,  459 
pudendal,  inferior,  105,  115,  ISO 
'  pudic,  internal,  112,  119,  ISO,  293 
pulmonary,  posterior,  430 
to  quadratus  femoris,  ISO 
radial,  55,  74 
recurrent,  articular,  171 

laryngeal,  358,  427,  471 
renal  splanchnic,  259,  431 
respiratory,  external,  33,  345 

internal,  345,  361,  399 
to  rhomboid  muscle,  345 
sacral,  anterior  branches  of,  293 

posterior  branches  of,  493 
saphenous,   external,   or   short,  162, 
188 

internal,  or  long,  152,  162 
sciatic,  great,  180,  187 

small,  179 
second,  317,  332,  509 
to  serratus  magnus,  33,  345 
seventh,  314,  318,  374,  512 
sixth,  318,  322,  333,  511 
Scemmering's  numbering  of,  317 
spheno-palatine,  451 
spinal,  499 

roots  of,  499 

-accessory,  319,  340,  360,  439,  512 
splanchnic,  greater,  259,  431 

lesser,  259,  431 

renal,  259,  431 
sternal  cutaneous,  22,  33S 
stylo-hyoid,  374 
to  subclavius,  345 
subcutaneous  malar,  376 
sub-occipital,  anterior  branch,  361 

posterior  branch,  492 
sub-scapular,  33,  71 
supra-maxillary  of  facial,  374 

-orbital,  313,  327,  376 

-scapular,  70,  345 

-trochlear,  313,  327,  376 
sympathetic,  abdominal,  259 

cervical,  359,  437 

of  head,  325 

pelvis,  295 

thorax,  429 
temporal  of  facial,  314,  374 

deep,  of  fifth,  385 
temporo-facial,  374 
temporo-orbital,  314,  376 
to  tensor  vagina?  femoris,  179 
to  teres  major,  33,  71 

minor,  70  • 


Nerve  or  Nerves — 

third,  317,  322,  .3.33,  510 

thoracic,  anterior,  33 
lateral,  23,  33 
posterior,  or  long,  33,  345 

thyro-arytenoid,  468 
-hyoid,  359 

tibial,  anterior,  162,  169 
posterior,  196 

trifacial  or  trigeminus,  318,  322,  376, 
511 

trochlear,  322,  327,  511 

tympanic,  441 

ulnar,  42,  54,  57 

deep  branch  of,  62 

uterine,  306 

vagus,  319,  35S,  427,  439,  512 

vidian,  459 

Willis's  numbering  of,  317 

Wrisberg's,  32,  34 
Nipple,  22 
Nodule,  .529 
Nose,  cartilages,  378,  453 

cavity  of,  453 

meatus  of,  454 

nerves  of,  456 

plugging  of,  310 

septum  of,  453 
Nuck,  canal  of,  .306 
Nuclei  of  medulla  oblongata,  532 
Nymphaj,  113 


OCCIPITAL  lobe  of  brain,  .516 
sinus,  320 
ffisophagus,  connections  of,  423 

structure,  425 
(Esophageal  opening  of  diaphragm,  246 

plexus,  425,  427 
Olfactory  bulb,  456,  509 

peduncle,  509 

region,  455 
Olivary  body,  511,  532 

fasciculus,  527 
Omentum,  costo-colic,  231 

gastro-colic,  229 
-hepatic,  229 

great,  229 

small,  229 

splenic,  231 
Opening  in  adductor  magnus,  156 

of  pharynx,  445 

saphenous,  143 
Openings  in  diaphragm,  246 
Ophthalmic  ganglion,  330 
Optic  commissure,  508 

thalamus,  520,  525 

tract,  509 
Ora  serrata,  542 
Orbit,  325 

muscles  of,  328,  332 

nerves,  327,  330 

periosteum  of,  ,326 

vessels,  327,  331 
Organ  of  Eosenmiiller,  307 
Orifice  of  the  urethra,  113,  301 
uterus,  305 
vagina,  112 
Ossicula  auditus,  462 
Os  tincsB,  305 

irteri  externum,  305 
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Os  uteris— 

internum,  306 

Otic  ganglion,  460 

Outlet  of  the  pelvis,  291 

Ovary,  277,  306 
arteries  of,  250 
bulb  of,  307 
ligament  of,  307 


PACCHIONIAN  glands,  316 
Pacinian  corpuscles,  58 
Palate,  bard,  450 

soft,  445 
Palm  of  the  band,  55 
Palmar  arch,  deep,  62 

superficial,  56 
Palpebraa,  362 
Pancreas,  connections,  242 

duct  of,  242,  267,  389 

structure  of,  267 
Papillse  of  the  tongue,  464 

eyelids,  363 
Parallel  fissure,  513 
Parietal  lobe,  514 

lobule,  515 
.Parotid  gland,  371 
Parts  about  the  scapula,  67 

beneath  the  gluteus  maximus,  174 

behind  inner  malleolus,  196 
triangular  Mgament,  109 

passing  through  superior  aperture  of 
thorax,  432 
Patellar  bursM,  152,  212 

plexus,  152 
Peduncle  of  the  cerebellum,  inferior,  529 
middle,  529 
superior,  528 

of  the  cerebrum,  510 

olfactory,  509 

the  pineal  body,  525 
Pelvis,  276 

female,  dissection  of,  277,  286 

male,  dissection  of,  277,  281 
Pelvic  cavity,  276 

floor,  291 

plexus,  295 

side-view,  281 

viscera,  female,  304 
male,  296 
Penis,  137 

structure  of,  301 

vessels  of,  112 
Perching  of  birds,  186 
Pericardium,  398 
Perinseum,  both  sexes,  99 

female,  112 

male,  104 
Periosteum  of  the  orbit,  326 
Peritoneum,  228 

of  female  pelvis,  277 

of  male  pelvis,  277 
Pea  accessorius,  523 

anserinus,  164,  374 

hippocampi,  523 
Petit,  canal  of,  542 
Petrosal  ganglion,  441 

sinuses,  322 
Peyer's  glands,  264 
Pharynx,  dissection  of,  436 

fibrous  bag  of,  444 


Pharynx — 

interior,  445 

muscles  of,  443 

openings  of,  445 
Pharyngeal  plexus,  441 
Pia  mater  of  the  brain,  502 

cord,  497 
Pillars  of  the  abdominal  ring,  125 

of  the  fauces,  446 

of  the  fornix,  527 
Pineal  gland,  525 
Pinna  of  the  ear,  366 
Pituitary  gland,  508 

membrane,  455 
Plantar  aponeurosis,  197 

arch  of  artery,  206 
Pleura,  396 
Plexus,  aortic,  259 

axillary,  31 

brachial,  31,  343 

cardiac,  deep,  421 
superficial,  404 

carotid,  325 

cavernous,  325,  331 

cervical,  deep,  360 
superficial,  336 

choroid  of  the  cerebrum,  520,  524 
cerebellum,  531 

guljE,  425,  427 

hepatic,  259 

hypogastric,  295 

lumbar,  257,  259 

mesenteric,  inferior,  237 
superior,  236 

oesophageal,  425,  427 

patellar,  152 

pelvic,  295 

pharyngeal,  441 

pulmonary,  posterior,  427 

sacral,  293 

solar,  259 

uterine,  306 

vaginal,  295 
Plica  semilunaris,  364 
Plugging  the  nose,  310 
Pomum  Adami,  310,  472 
Pons  Varolii,  510 

structure  of,  513 

Tarini,  509 
Popliteal  glands,  184 

space,  ISO 
Portio  dura,  319,  374,  612 

mollis,  319,  512 
Porus  opticus,  534 
Posterior  chamber  of  eye,  536 

commissure,  524 

elastic  layer  of  cornea,  535 

lobe  of  cerebrum,  506 

medullary  velum,  630 

mediastinum,  397,  423 

perforated  space,  509 

pyramid,  499 

triangle  of  the  neck,  335,  339 
Pouch,  laryngeal,  469 

recto-vaginal,  229,  233,  277 
-vesical,  229,  277,  283 

ntero-vesical,  229,  233,  277 
Prepuce,  137 
Prevertebral  region,  434 
Processes,  ciliary,  540 
Processus  cochleariformis,  482 
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Processus — 

a  ceveboUo  ad  testes,  526 
ad  pontem,  5'29 
ad  meduUam,  529 

clavati,  522 

vermiformes,  527,  529 
Promontory,  462 
Prostate  gland,  connections,  2So 

structure,  298 
Prostatic  part  of  the  urethra,  299 

sinuses,  300 
Pterygo-maxillary  region,  379 
Pubic  symphysis,  309 
Pudendum,  112 
Puncta  laclirymalia,  363 
Pupil,  535 
Pylorus,  261 
Pyramid,  anterior,  511 
posterior,  499 

of  the  cerebellum,  529 

of  the  tympanum,  462 
Pyramidal  masses  of  kidney,  276 


RAPHE  of  the  corpus  callosum,  519 
of  the  perineum,  99 
Eeceptaculnm  chyli,  260,  425 
Eecto-vaginal  pouch,  229,  233,  277 

-vesical  pouch,  229,  277,  2S3 
Rectum,  connections  of,  in    the  female, 
2S6,  304 
In  the  male,  2S3 

structure,  296 
Eeil,  island  of,  510 
Regions,  abdominal,  226 

anal,  101 

carotid,  inferior,  334 
superior,  335 

digastric,  334,  3S8 

epigastric,  226 

hypochondriac,  226 

hypogastric,  226 

iliac,  226 

inguinal,  121,  226 

lumbar,  226 

of  neck,  334 

perineal,  99 

popliteal,  ISO 

prevertebral,  434 

pterygo-maxillary,  379 

subclavian,  335,  340 

submaxillary,  334,  3SS 

suboccipital,  335,  340,  491 

umbilical,  226 
Eelatiou  of  nerves  in  cavernous  sinus, 

324 
Removal  of  the  brain,  316 
Eestiform  body,  511 
Eete  testis,  303 
Eetina,  542 
Eima  glottidis,  466 
Eing,  abdominal,  external,  125 
internal,  132 

femoral,  144 
Eivinus,  ducts  of,  390 
Rolando,  fissure  of,  513 
Root  of  the  lung,  399 
Roots  of  the  nerves,  499 
RosenmilUer,  organ  of,  307 
Rugffi  of  the  bladder,  299 

of  the  stomach,  262 


Rugaj — 

of  the  vagina,  305 
Rule  for  coats  of  viscera,  260 

relation  of  nerves  and  arteries,  48 
vein,  artery,  &c.,  218 
Ruysch,  tunic  of,  533 


SAC,  lachrymal,  363 
Sacculus  laryngis,  469 
Sacral  ganglia,  295  ' 

plexus,  293 
Santorini,  cartilages  of,  493 
Saphenous  opening,  143 
Scalp,  dissection  of,  311 
Scarpa's  triangle,  149 
Schlemm,  canal  of,  541 
Schneiderian  membrane,  455 
Sclerotic  coat  of  the  eye,  533 
Scrotum,  100 
Section  of  ankle,  197 

of  arm,  73 

brain,  517,  531 

eye,  534,  539 

forearm,  84 

heart,  410 

leg,  170 

spinal  cord,  496,  500 

the  neck,  338,  494 

thigh,  186 

wrist-joint,  S5 
Semilunar  cartilages,  215 

ganglia,  259 

valves  of  aorta,  410 

of  pulmonary  artery,  407 
Seminal  ducts,  2S5 

tubes,  303 

vesicles,  285,  298 
Seminiferal  tubes,  303 
Septum  auricularum,  403 

crurale  or  femorale,  145 

intermuscular  of  the  arm,  36 
of  the  thigh,  148 

lucidum,  521 

narium,  453 

pectiniforme,  301 

of  the  tongue,  465 

ventriculorum,  403 
Sheath  of  the  fingers,  49 

femoral  vessels,  144 

rectus,  138 

toes,  199 
Shoulder-joint,  8S 
Side  view  of  pelvis,  female,  286 

male,  281 
Sigmoid  flexure  of  the  colon,  226 

valves,  407,  410 
Sinus,  aortic,  410 

basilar,  321,  325 

cavernous,  320 

circular,  of  Ridley,  325 

coronary  of  heart,  403,  405 
of  skull,  325 

lateral,  321 

longitudinal,  inferior,  320 
superior,  316,  320 

occipital,  320 

petrosal,  322 

pocularis,  300 

prostaticus,  300 

rectus,  320 
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ainus — 

straight  of  the  skull,  320 

torcular,  320 

transverse,  321,  325 

of  Valsalva,  410 
Skip,  15 
Small  intestine,  226,  263 

omentum,  229 
Socia  parotidis,  371 
Soemmei'ing's  numbering  of  nerves,  317 

inferior  pudendal  nerve,  105,  115,  ISO 

yellow  spot  of,  533,  543 
Soft  commissure,  524 

palate,  445,  446 

muscles  of,  446  ' 

Solar  plexus,  259 
Sole  of  the  foot,  dissection  of,  197 
Solitary  glands,  264 
Space,  anterior  perforated,  509 

posterior  perforated,  509 

popliteal,  180 
Spermatic  cord,  137 
Spheno-palatine  ganglion,  457 
Spigelius,  lobe  of,  271 
Spinal  canal,  495 

cord,  495,  498 

membranes  of,  495 
structure,  300 

nerves,  493 

roots  of,  499 
Spleen,  connections  of,  244 

structure,  268 
Splenic  omentum,  231 
Spongy  bones,  434 

part  of  the  urethra,  301 
Stapes  bone,  462 
Steno's  duct,  371 
Stilling's  canal,  500,  531 
Stomach,  form  and  divisions,  261 

connections  cf,  226 

structure  of,  262 
Straight' sinus,  320 
Striate  body,  519 
Subarachnoid  space  of  brain,  502 

cord,  497 
Subject,  how  divided,  17 
Sublingual  gland,  389 
Submaxillary  ganglion,  391 

gland,  389 

region,  334,  388 
Suboccipital  region,  335,  340,  491 
Substantia  perforata  antica,  509 

perforata  postica,  509 
Sulci  of  brain,  513 

of  the  spinal  cord,  499 
Sulcus,  longitudinal,  of  the  liver,  270 

transverse,  270 
Supercilia,  362 
Supra-marginal  lobule,  515 
Supra-renal  capsule,  235,  276 
Sui'gery  of  abdominal  aorta,  249 

amputations  of  the  foot,  222 

anterior  tibial  artery,  166 

axillary  artery,  25 

brachial  artery.  39 

cleft  palate,  448 

common  carotid  artery,  353 

dorsal  artery  of  foot,  168 

facial  artery,  373 

femoral  artery,  150 

femoral  artery  in  Hunter's  canal,  156 


Surgery — 

fracture  of  fibula,  222 
of  the  patella,  156 

iliac  arteries,  253 

of  the  ischio-rectal  fossa,  103 

lingual  artery,  394 

lithotomy,  106 

nose,  310 

passing  a  female  catheter,  99 
a  male  catheter,  98 

popliteal  ai'tery,  183 

posterior  tibial  artery,  193 

puncture  of  lachrymal  sac,  363 

radial  artery,  48 

radical  cure  of  hernia,  136 

strangulated  femoral  hernia,  147 
inguinal  hernia,  135 

subclavian  artery,  311,  342 

talipes  varus,  192 

temporal  artery,  314 

ulnar  artery,  53 
Sylvius,  fissure  of,  510,  513 
Symphysis  pubis,  309 
Synovial  membranes  of  ankle,  221 

elbow,  91 

foot,  221 

hip,  209 

jaw,  3S1 

knee,  216 

shoulder,  89 

wrist,  94 


T^NIA  hippocampi,  523 
semicircularis,  519 
Tapetum  lucidum,  543 
Tarsal  cartilages,  377 
Teeth,  451 
Temporal  lobe,  516 
Tendo  Achillis,  189 

oculi,  363,  377 

palpebrarum,  363,  377 
Tendon,  conjoined,  126,  129 

of  flexor  longus  poUicis,  60 

obturator  externus,  177 

peroneus  longus,  206 
Tendons  of  flexor  sublimis,  60 

of  flexor  profundus,  60 
Tentorium  cerebelli,  320 
Testis,  descent  of,  127 

structure  of,  302 
Thalamus  opticus,  520,  525 
Thebesian  foramina,  405 

valve,  405 
Thigh,  dissection  of,  back,  184 
front,  140,  153 
inner  side,  157 
Third  ventricle,  524 
Thoracic  aorta,  427 

duct,  338,  419,  425 

ganglia,  430 
Thorax,  395 

supei'ior  aperture  of,  432 
Thyro-hyoid  membrane,  471 
Thyroid  axis,  418 

body,  422 

cartilage,  472 
Tongue,  463 

muscles  of,  465 

nerves  of,  465 

papillse  of,  464 
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Tonsil,  449 

Torcuhir  Heropliili,  3'20 

Trachea,  connections  of,  422 

structure  of,  431 
Tragus,  306 

Transverse  fissnre  of  the  cerehrum,  524 
of  the  liver,'  270 

sinus,  321,  325 
Triangle,  carotid,  inferior,  335 
superior,  334 

digastric,  334,  3SS 

of  election,  335 

Hesselbach's,  224 

of  necessity,  335 

of  the  neck,  anterior,  334,  361 
posterior,  335,  339 

Scarpa's,  149 

snbclavian,  335,  340 

submaxillary,  334,  3SS 

suboccipital,  335,  340 
Triangular  cartilage  of  the  nose,  378 

fascia  of  groin,  126,  133 

fibro-cartilage  of  wrist,  92 

ligament  of  the  urethra,  107,  118 

space  of  the  bladder,  299 
thigh,  149 
Tricuspid  valve,  405 
Trigeminal  nerve,  318,  322,  376,  511 
Trigone  vesicale,  299 
Trigonum  vesicae,  299 
Trochlea,  328 
Tuber  annulare,  510,  513 

cinereum,  508 
Tubercula  quadrigemina,  525 
Tuberculum  Lo-sveri,  405 
Tubules  of  the  stomach,  262 

of  small  intestine,  263 

of  large  intestine,  267 
Tubuli  seminiferi,  303 

uriniferi,  275 
Tunica  alhuginea  oculi,  533 
testis,  302 
of  the  ovary,  307 

conjunctiva,  365,  535 

Kuyschiana,  538 

vaginalis,  137,  302 

vasculosa  testis,  302 
Turbinate  bones,  454 
Tympanum,  461 

muscles  of,  463 

ossicles  of,  462 


UMBILICAL  hernia,  119 
region  of  the  abdomen,  226 
Umbilicus,  119 
TJrachus,  224 
Ureter,  255,  284 

Urethra,  female,  connections,  287 
orifice  of,  113 
structure,  304 
male,  connections,  282 
interior,  299 
Uriniferous  tubes,  275 
Uterine  plexus  of  nerves,  306 
Utero-vesical  pouch,  229,  233,  277 
Uterus,  305 

connections  of,  287 
interior  of,  306 

ligaments  of,  233,  277,  287,  306 
structure  of,  306 


Uvula  cerebelli,  529 
palati,  445 
vesic*,  299 


YAGINA,  connections,  287 
structure  and  form,  304 
Vaginal  plexus,  295 
Vagus  nerve,  319,  358,  427,  439,  512 
Vallecula,  629 
Valsalva,  sinus  of,  410 
Valve,  coronary,  405 

Eustachian,  405 

ileo-cs3cal  or  ilio-colic,  266 

mitral,  409 

pyloric,  261 

semilunar  of  aorta,  410  ■ 
pulmonary  artery,  407 

tricuspid,  406 

of  Vieussens,  528 
Valvulas  conniventes,  263 
Varicocele,  250 
Vas  aberrans,  303 

deferens,  252,  284,  302 
Vasa  brevia,  240 

efferentia  testis,  303 

intestiui  tenuis,  234 

recta  testis,  303 

vorticosa,  538 
Vein  or  Veins,  angular,  373 

ascending  cervical,  418 
pharyngeal,  443 

auricular  posterior,  315,  357 

axillary,  31 

azygos,  large,  260,  426 
small,  260,  429 
superior,  429 

basilic,  35 

brachial,  41 

brachlo-cephalic,  left,  421     • 
right,  419 

of  brain,  505 

bronchial,  445 

capsular,  250 

cardiac,  403 

cava,  inferior,  252,  405 
superior,  405,  414 

cephalic,  10,  24 

cerebral,  524 

choroid,  of  brain,  520,  52i 
of  eye,  538 

circumflex  iliac,  252 

coronary,  of  the  heart,  403 
of  the  stomach,  237,  238 

cutaneous,  of  forearm,  43 

deep  cervical,  419 

diaphragmatic,  inferior,  249 

dorsal,  of  the  clitoris,  119 
of  the  penis,  112,  137 

dorsi-spinal,  495 

of  dura  mater,  316,  319 

emulgeut,  250,  276 

epigastric,  deep,  253 
superficial,  142,  151 

facial,  357,  373 

femoral,  151 

of  forearm,  43 

frontal,  314 

of  Galen,  524 

gastric,  238,  244,  249 

gluteal,  291 
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Vein  or  Veins — 

lis8morrlioidal,  103,  237 
of  lieart,  403 
hepatic,  249,  272 
iliac,  common,  252 

external,  252 

internal,  291 
infra-orbital,  473 
innominate,  358,  419,  421 
intercostal,  429 

superior,  419 
inter-lobular,  272 
intra-lobular,  272 

-spinal,  493 
jugular,  anterior,  348,  419 

external,  336,  357,  419 

internal,  358,  419,  439 
lingual,  394 

longitudinal,  of  the  spine,  495 
lumbar,  251 

mammary,  internal,  417 
maxillary,  internal,  357,  385 
median,  85,  43 
median-basilic,  36 
median-cephalic,  36 
meningo-rachidian,  495 
mesenteric,  inferior,  237,  251 

supei'ior,  235,  250 
obturator,  291 
occipital,  357 
ophthalmic,  332 
ovarian,  250 
pharyngeal,  442 
phrenic,  inferior,  249 
popliteal,  183 
portal,  243,  271 
posterior  spinal,  498 
profunda,  of  the  thigh,  151,  160 
pudic,  external,  142,  151 

internal,  178,  291 
pulmonary,  399,  413 
radial,  cutaneous,  36,  43 
reaal,  250,  276 
sacral,  lateral,  291 

middle,  251 
saphenous,  external,  184,  188 

internal,  143,  162 
sciatic,  291 
spermatic,  250 
spinal,  498 
splenic,  240,  249 
subclavian,  419 
sublohular,  273 
supra-orbital,  314 

-renal,  250 

-scapular,  341 
temporal,  superficial,  314,  357 
of  thigh,  superficial,  152 
thyroid,  inferior,  418 

middle,  354 

superior,  354 
tibial,  anterior,  165 

posterior,  193 


Vein  or  Veins — 

transverse  cervical,  310 

perineal,  105 
ulnar,  anterior,  35,  43 

posterior,  35 
umbilical,  412 
vasa  vorticosa,  538 
vertebral,  417,  492 
of  the  vertebr£e,  495 
Velum  interpositum,  523 
meduUare,  anterior,  528 

posterior,  530 
pendulum  palati,  445 
Vena  azygos,  260 

cava,  inferior,  252,  405 
opening  for,  247 
superior,  405,  414 
portaj,  243,  271 
Ventricles  of  the  brain,  fifth,  521 
fourth,  521 
lateral,  519 
third,  524 
of  the  heart,  left,  409 
right,  406 
structure  of,  406 
of  the  larynx,  469 
Vermiform  appendix,  266 

processes,  527,  529 
Veru  montanum,  300 
Vesical  triangle,  299 
Vesicles,  Graafian,  307 
Vesiculffi  semjnales,  connections,  285 

structure,  298 
Vestibule  of  the  vulva,  113 
Villi,  intestinal,  263 
Vincula  accessoria,  60 
Viscera  of  the  abdomen,  260 
rule  for  coats  of,  260 
pelvic,  female,  304 
male,  296 
Vitreous  body,  437 
Vocal  chords,  415 
Vulva,  112 


WHARTON'S  duct,  389 
Willis,  circle  of,  505 
cords  of,  316 

numbering  of  nerves,  317 
Wilson's  muscle,  109 
Winslow's  foramen,  229,  230 

ligament,  212 
Wirsung's  duct,  242,  267 
Wrisberg's  cartilage,  473 
Wrist-joint,  92 


'"ELLOW  spot  of  eyeball,  543 


yONE  of  Zinn,  540 
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1vol.  8vo.,  of  350  pages,  cloth,  $1  25. 
CHAMBERS  (T.  K.)  THE  INDIGESTIONS ;  OR,  DISEASES  OF  THE 
DIGESTIVE  ORGANS  FUNCTIONALLY  TREATED.  Third 
American  Edition,  thoroughly  revised  by  the  author.  1  vol.  8vo., 
of  over  300  pages,  cloth,  $3  00.     {Lately  issued.) 

COLOMBAT  DE  L'ISERE.  THE  DISEASES  OF  FEMALES.  Trans- 
lated by  Charles  D.  Meigs,  M.D.  Second  edition,  with  numerous 
illustrations.     1  vol.  8vo.,  of  720  pages,  cloth,  $3  75. 

CARPENTER  (WM.  B.)  PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 
WITH  THEIR  CHIEF  APPLICATIONS  TO  PSYCHOLOGY,  PA- 
THOLOGY, THERAPEUTICS,  HYGIENE,  AND  FORENSIC 
MEDICINE.  A  new  American  edition  edited  by  Francis  G.  Smith, 
M.D.  With  nearly  300  illustrations.  In  one  large  vol.  Svo.,  of 
nearly  900  closely  printed  pages,  cloth,  $5  50 ;  leather,  raised 
bands,  $6  50. 
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CARPENTER  (WM.  B)  PRINCIPLES  OP  COMPARATIVE  PHYSIO- 
LOGY.  New  American,  from  the  fourth  and  revised  London  edition. 
With  over  300  beautiful  illustrations.  1  vol.  8vo.,  of  752  pages, 
cloth,  S;5  GO. 

PRIZE  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN 

HEALTH  AND  DISEASE.     New  edition,  with  a  Preface  by  D.  P. 
Condie,  M.D.     1  vol.  ]2mo.  of  i7S  pages,  cloth,  60  cents. 

C\RSON  (JOSEPH) .  A  SYNOPSIS  OP  THE  COURSE  OP  LECTURES 
ON  MATERIA  MEDICA  AND  PHARMACY,  delivered  in  the  Uni- 
versity of  Pennsylvania.  Fourth  and  revised  edition.  1  vol.  8vo., 
extra'eloth,  $3  00. 

CHRISTISON  (ROBERT.)  DISPENSATORY  OR  COMMENTARY  ON 
THE  PHARMACOPCEIAS  OP  GREAT  BRITAIN  AND  THE 
UNITED  STATES.  With  a  Supplement  by  R.  E.  GriflBth.  In  one 
8vo.  vol.  of  over  1000  pages,  containing  213  illustrations,  extra 
cloth,  $4  00. 

CHURCHILL  (FLEETWOOB).  ON  THE  THEORY  AND  PRACTICE 
OF  MIDWIFERY.  A  new  American  from  the  fourth  revised  Lon- 
don edition.  With  notes  and  additions  by  D.  Francis  Condie,  M.D. 
With  about  200  illustrations.  In  one  handsome  8vo.  vol.  of  nearly 
700  pages,  extra  cloth,  $4  00  ;  leather,  $5  00. 
ESSAYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DIS- 
EASES PECULIAR  TO  WOMEN.  In  one  neat  octavo  vol.  of  about 
450  pages,  extra  cloth,  $2  50. 

GJNDIE  (D.  FRANCIS).  A  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES OF  CHILDREN.  Sixth  edition,  revised  and  enlarged.  In 
one  large  octavo  volume  of  nearly  800  pages,  extra  cloth,  $5  25  ; 
leather,  $6  25. 

COOPER  (B.  B.)  LECTURES  ON  THE  PRINCIPLES  AND  PRAC- 
TICE OF  SURGERY.  In  one  large  8vo.  vol.  of  750  pages,  extra 
cloth,  S2  00. 

CTJLLERIER  (A.)  AN  ATLAS  OF  VENEREAL  DISEASES.  Trans- 
lated and  edited  by  Freeman  J.  Bumstead,  M.D.  A  large  imperial 
quarto  volume,  with  26  plates  containing  about  150  figures,  beauti- 
fully colored,  many  of  them  the  size  of  life.  In  one  vol.,  strongly 
bound  in  extra  cloth,  $17.  (Lately  p7iblished.) 
Same  work,  in  five  parts,  paper  covers,  for  mailing,  $3  per  part. 

p^CLOPEDIA  OF  PRACTICAL  MEDICINE.     By  Dunglison,  Forbes, 
^     Tweedie,  and  Conolly.     In  four  large  super  royal  octavo  volumes,  of 

3254  double-columned  pages,  leather,  raised  bands,  $15  ;  extra  cloth, 

$11. 

CAMPBELL'S  LIVES  OF  LORDS  KENYON,  ELLENBOROUGH,  AND 
TENTERDEN.  Being  the  third  volume  of  "  Campbell's  Lives  of 
the  Chief  Justices  of  England."  In  one  crown  octavo  vol.,  cloth,  $2. 
r\\.LTON  (J.  C.)  A  TREATISE  ON  HUMAN  PHYSIOLOGY.  Fourth 
-L'  edition,  revised,  with  nearly  300  illustrations  on  wood.  In  one  very 
handsome  octavo  volume  of  about  700  pages,  extra  cloth,  $5  25  ; 
leather,  $6  25. 

DE  JONGH,  ON  THE  THREE  KINDS  OF  COD-LIVER  OIL.  1  small 
12mo.  vol.,  75  cents. 
DON  QUIXOTE  DE  LA  MANCHA.  Translated  by  Chas.  Jarvis,  Esq., 
with  illustrations  by  Tony  Johannot.  In  two  handsome  vols,  crown 
8vo.,  fancy  cloth,  $3;  plain  cloth,  $2  50;  library  sheep,  $3  20; 
half  morocco,  $3  70. 

DEWEES  (W.  P.)  A  TREATISE  ON  THE  DISEASES  OF  FEMALES. 
With  illustrations.     In  one  8vo.  vol.  of  536  pages,  extra  cloth,  $3. 

A    COxMPREHENSIVE    SYSTEM    OF    MIDWIFERY.      In    one 

octavo  volume  of  600  pages,  with  plates,  extra  cloth,  $3  50, 
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DEWEES  (W.  P  )  A  TREATISE  ON  THE  PHYSICAL  AND  MEDI- 
CAL  TREATMENT  OF  CHILDREN.  In  one  octavo  volume  of  548 
pages,  extra  cloth,  $2  80. 

DICKSON  (S.  H.)  ELEMENTS  OF  MEDICINE.  Second  edition,  re- 
vised.    1  vol.  8vo.,  of  750  pages,  extra  cloth,  $4. 

DEUITT  (KOBERT).  THE  PRINCIPLES  AND  PRACTICE  OF  MO- 
DERN SURGERY.  A  revised  American,  from  the  eighth  London 
edition.  Illustrated  with  432  wood  engravings.  In  one  handsome 
8vo.  vol.  of  nearly  700  large  and  closely  printed  pages,  extra 
cloth,  $4;  leather,  $5. 

DTJNGLISON  (ROBLEY).  MEDICAL  LEXICON;  a  Dictionary  of 
Medical  Science.  Containing  a  concise  explanation  of  the  various 
subjects  and  terms  of  Anatomy,  Physiology,  Pathology,  Hygiene, 
Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence,  and  Dentistry.  Notices  of  Climate  and  of  Mineral 
Waters  ;  Formulae  for  Officinal,  Empirical,  and  Dietetic  Preparations, 
with  the  accentuation  and  Etymology  of  the  Terms,  and  the  French 
and  other  Synonymes  ;  so  as  to  constitute  a  French  as  well  as  English 
Medical  Lexicon.  In  one  very  large  royal  8vo.  vol.  of  1048  double 
columned  pages,  in  small  type  ;  strongly  bound  in  cloth,  $6  ;  leather, 
raised  bands,  $6  75. 

HUMAN   PHYSIOLOGY.     Eighth   edition,   thoroughly  revised. 

In  two  large  8vo.  vols,  of  about  1500  pages,  with  532  illustrations, 
extra  cloth,  $7. 

NEW  REMEDIES,  WITH  FORMULA  FOR  THEIR  PREPARA- 


TION AND  ADMINISTRATION.     Seventh  edition.     In  one  very 
large  8vo.  vol.  of  770  pages,  extra  cloth,  $4. 

DE  LA  BECHE'S  GEOLOGICAL  OBSERVER.  In  one  large  8vo.  vol. 
of  700  pages,  with  300  illustrations,  cloth,  $4. 
DANA  (TAMES  D.)  THE  STRUCTURE  AND  CLASSIFICATION  OP 
ZOOPHYTES.  With  illustrations  on  wood.  In  one  imperial  4to.  vol., 
cloth,  $4  00. 
■pLLIS  (BENJAMIN).  THE  MEDICAL  FORMULARY.  Being  a 
-'-'  collection  of  prescriptions  derived  from  the  writings  and  practice  of 
the  most  eminent  physicians  of  America  and  Europe.  Twelfth  edi- 
tion, carefully  revised  by  A.  H.  Smith,  M.  D.  In  one  8vo.  volume 
of  374  pages,  extra  cloth,  $3. 

EEICHSEN  (JOHN).  THE  SCIENCE  AND  ART  OF  SURGERY. 
A  new  and  improved  American,  from  the  fifth  enlarged  and  re- 
vised London  edition.  Illustrated  with  over  630  engravings  on 
wood.  In  one  large  imperial  8vo.  vol.  of  1228  closely  printed  pages, 
extra  cloth,  $7  50  ;  leather,  raised  bands,  $8  50. 

ON  RAILWAY  AND  OTHER  INJURIES  OF  THE  NERVOUS 

SYSTEM.     In  one  small  8vo.  vol.,  extra  cloth,  $1. 

ENCYCLOPEDIA    AMERICANA.     Complete   in    14    large   8vo.   vols 
Containing  nearly  9000  double  columned  pages,  cloth,  $22. 

ENCYCLOPAEDIA  OF  GEOGRAPHY.  In  three  large  8vo.  vols.  Illus- 
trated with  83  maps  and  about  1100  wood-cuts,  cloth,  $5. 

FISKE  FUND  PRIZE  ESSAYS  ON  TUBERCULOUS  DISEASE.  In 
one  small  8vo.  vol.,  cloth,  $1. 

FLETCHER'S  NOTES  FROM  NINEVEH,  AND  TRAVELS  IN  MESO- 
POTAMIA, ASSYRIA,  AND  SYRIA.  In  one  12mo.  vol.,  cloth,  75  cts. 
FLINT  (AUSTIN).  A  TREATISE  ON  THE  PRINCIPLES  AND 
PRACTICE  OF  MEDICINE.  Third  edition,  thoroughly  revised  and 
enlarged.  In  one  large  8vo.  volume  of  1002  pages,  extra  cloth,  $6  ; 
leather,  raised  bands,  $7. 


HENRY  C.  LEA'S  PUBLICATIONS. 


■pLINT  (AUSTIN).    A  PRACTICAL  TREATISE,  ON  THE  PHYSICAL 
J-      EXPLORATION   OF    THE   CHEST,   AND   THE    DIAGNOSIS    OF 
DISEASES  AFFECTING  THE  RESPIRATORY  ORGANS.    Second 
and  revised  edition.     OneSvo.  vol.  of  595  pages,  cloth,  $-±50. 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS  AND  TREAT- 


MENT  OF  DISEASES  OF  THE  HEART.    Second  edition,  enlarged. 
In  one  neat  Svo.  vol.  of  over  500  pages,  $4  00.     {Just  issued.) 

FO WNE  (GEORGE) .  A  MANUAL  OF  ELEMENTARY  CHEMISTRY. 
From  the  tenth  enlarged  English  edition.  In  one  royal  12mo.  vol.  of 
S57  page's,  with  197  illustrations,  extra  cloth,  $2  75  ;  leather,  $3  25. 
■DULLER  (HENRY).  ON  DISEASES  OF  THE  LUNGS  AND  AIR 
-•-  PASSAGES.  Their  Pathology,  Physical  Diagnosis,  Symptoms  and 
Treatment.  From  the  second  English  edition.  In  one  Svo.  vol. 
of  about  500  pages,  extra  cloth,  $3  50. 

GLUGE  (GOTTLIEB).  ATLAS  OF  PATHOLOGICAL  HISTOLOGY. 
Translated  by  Joseph  Leidy,  M.D.,  Professor  of  Anatomy  in  the 
L'niversity  of  Pennsylvania,  &c.  In  one  vol.  imperial  qu.arto,  with 
320  copper  plate  figures,  plain  and  colored,  extra  cloth,  $4. 

GRAHAM  (THOMAS).  THE  ELEMENTS  OF  INORGANIC  CHEMIS- 
TRY. INCLUDING  THE  APPLICATION  OF  THE  SCIENCE  IN 
THE  ARTS.  A  new  and  enlarged  edition  by  H.  Watts  and  Robert 
Bridges,  M.D.  In  one  Svo.  vol.,  of  over  SOU  pages,  with  232  wood- 
cuts, extra  cloth,  $5  50. 

GIBSON'S  INSTITUTES  AND  PRACTICE  OF  SURGERY.  In  two  Svo. 
vols,  of  about  1000  pages,  leather,  $6  50. 

GEAY  (HENRY).  ANATOMY,  DESCRIPTIVE  AND  SURGICAL. 
A  new  American,  from  the  fifth  and  enlarged  London  edition.  In  one 
large  imperial  Svo.  vol.  of  about  900  pages,  with  over  400  large  and 
elaborate  engravings  on  wood.    Cloth,  $6;  leather,  $7.    {Just  issued.) 

GRIFFITH  (ROBERT  E.)  A  UNIVERSAL  FORMULARY,  CON- 
TAINING THE  METHODS  OF  PREPARING  AND  ADMINISTER- 
ING OFFICINAL  AND  OTHER  MEDICINES.  In  one  large  Svo. 
vol.  of  650  pages,  double  columns,  extra  cloth,  $4;  leather,  $5. 

GUIZOT'S  HISTORY  OF  OLIVER  CROMWELL.  In  two  royal  12mo. 
vols.     Containing  900  pages,  cloth,  $2. 

GROSS  (SAMUEL  D.)  A  SYSTEM  OF  SURGERY,  PATHOLOGICAL, 
DIAGNOSTIC,  THERAPEUTIC,  AND  OPERATIVE.  Illustrated 
by  over  1300  engravings.  Fourth  edition,  revised  and  improved. 
In  two  large  roya  ISvo.  vols,  of  2200  pages,  strongly  bound  in  leather, 
raised  bands.  $15. 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE 

AIR  PASSAGES.    In  one  Svo.  vol.  of  468  pages.    Extra  cloth,  $2  75. 
ELEMENTS  OF  PATHOLOGICAL  ANATOMY.     Third  edition. 


In  one  large  Svo.  vol.  of  nearly  SOO  pages,  with  about  350  illustra- 
tions, extra  cloth,  $4. 

GUERSANT  (P.)  SURGICAL  DISEASES  OF  INFANTS  AND  CHIL- 
DREN. Translated  by  R.  J.  Dunglison,  M.  D.  {Pubiis/iing  in  tlie 
Med.  News  and  Library  for  1871.) 

HUDSON  (A.)  LECTURES  ON  THE  STUDY  OF  FEVER.  1  vol. 
Svo.,  316  pages,  cloth,  $2  50. 

HEATH  (CHRISTOPHER).  PRACTICAL  ANATOMY ;  A  MANUAL 
OF  DISSECTIONS.  With  additions,  by  W.  W.  Keen,  M.  D.  In  1 
volume  ;  with  247  illustrations.  Cloth,  $3  50  ;  leather,  $4.  {Now 
ready.) 
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HARTSHOHNE  (HENRY).  ESSENTIALS  OF  THE  PRINCIPLES 
AND  PRACTICE  OF  MEDICINE.  Second  and  revised  edition.  In 
one  12ino.  voL  of  about  450  pages,  cloth,  $2  38  ;  half  bound,  $2  63 
(Just  issued.) 

CONSPECTUS  OF  THE  MEDICAL    SCIENCES.      Comprising 

Manuals  of  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Prac- 
tice of  Medicine,  Surgery,  and  Obstetrics.  In  one  royal  12mo.  vol- 
ume of  over  1000  pages,  with  about  300  illustrations.  Strongly 
bound  in  leather,  $6  25  ;  extra  cloth,  $4  50. 

MANUAL  OF  ANATOMY  AND  PHYSIOLOGY.   One  volume  royal 

12mo.,  cloth,  $1  75. 

HAMILTON  (FRANK  H.)  A  PRACTICAL  TREATISE  ON  FRAC- 
TURES AND  DISLOCATIONS.  Third  edition,  revised.  In  one 
handsome  8vo.  vol.  of  777  pages,  with  294  illustrations,  extra 
cloth,  $5  75. 

HARRISON'S  ESSAY  TOWARD  A  CORRECT  THEORY  OF  THE 
NERVOUS  SYSTEM.     In  one  vol.  8vo.  of  292  pages,  cloth,  $1  60. 

HOBLYN  (RICHARD  D.)  A  DICTIONARY  OF  THE  TERMS  USED 
IN  MEDICINE  AND  THE  COLLATERAL  SCIENCES.  In  one 
12mo.  vol.  of  over  600  double  columned  pages,  cloth,  $1  50; 
leather,  $2. 

HODGE  (HUGH  L.)  ON  DISEASES  PECULIAR  TO  WOMEN,  IN- 
CLUDING DISPLACEMENTS  OF  THE  UTERUS.  Second  and 
revised  edition.     In  one  8vo.  volume,  cloth,  $4  50. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.    Illus- 


trated with  large  lithographic  plates  containing  159  figures  from 
original  photographs,  and  with  numerous  wood-cuts.  In  one  large 
quarto  vol.  of  560  double-columned  pages.  Strongly  bound  in  extra 
cloth,  $14. 

HOLLAND  (SIR  HENRY).  MEDICAL  NOTES  AND  REFLECTIONS. 
From  the  third  English  edition.  In  one  8vo.  vol.  of  about  600  pages, 
extra  cloth,  $3  50. 

HODGES  (RICHARD  M.)  PRACTICAL  DISSECTIONS.  Second  edi- 
tion.    In  one  neat  royal  12mo.  vol.,  half  bound,  $2. 

TTUGHES'    SCRIPTURE    GEOGRAPHY    AND    HISTORY,   with   12 
■•^   colored  maps.    In  1  vol.  12mo.,  cloth,  $1. 

■JTORNER  (WILLIAM  E.).   SPECIAL  ANATOMY  AND  HISTOLOGY. 
•»••'-   Eighth  edition,  revised  and  modified.     In  two  large  8vo.  vols,  of  over 
1000  pages,  containing  300  wood-cuts,  extra  cloth,  $6. 

HILL  (BERKELEY).  SYPHILIS  AND  LOCAL  CONTAGIOUS  DIS- 
ORDERS.    In  one  8vo.  volume  of  467  pages,  extra.cloth,  $3  25. 

HILLIER  (THOMAS).  HAND-BOOK  OF  SKIN  DISEASES.  Second 
Edition.  In  one  neat  royal  12mo.  volume,  about  300  pp.,  with  two 
plates,  cloth,  $2  25. 

HALL  (MRS.  M.)  LIVES  OF  THE  QUEENS  OF  ENGLAND  BEFORE 
THE  NORMAN  CONQUEST.  In  one  handsome  8vo.  vol.,  cloth, 
$2  26;  crimson  cloth,  $2  60;  half  morocco,  $3. 

TONES  (C.  HANDFIELD) ,  AND  SIEVEKING  (E.  D.  H.)     A  MANUAL 
U      OF  PATHOLOGICAL  ANATOMY.     In  one  large  8vo.  vol.  of  nearly 
750  pages,  with  397  illustrations,  extra  cloth,  $3  50. 

TONES  (C.  HANDFIELD).     CLINICAL  OBSERVATIONS  ON  FUNC- 
O      TIONAL  NERVOUS  DISORDERS.     Second  American  Edition.     In 
one  Syo.  vol.  of  348  pages,  extra  cloth,  $3  25. 
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IRKES  (WILLIAM  SENHOUSE).     A  MANUAL  OF  PHYSIOLOGY. 

From  the  thirtl  London  edition,  with  200  illustrntions.  In  one  large 
12mo.  voL  of  5SG  pages,  cloth,  $2  25  ;  leather,  $2  75. 

KNAPP  (F.)  TECHNOLOGY;  OR  CHEMISTRY  APPLIED  TO  THE 
ARTS  AND  TO  MANUFACTURES,  with  American  additions,  by 
Prof.  Walter  R.  Johnson.  In  two  8vo.  vols.,  with  500  illustrations, 
cloth,  $6. 

KENNEDY'S  MEMOIRS  OF  THE  LIFE  OP  AVILLIAM  WIRT.  In 
two  vols.  12mo.,  cloth,  $2. 

LEA  (HENEY  C.)  SUPERSTITION  AND  FORCE ;  ESSAYS  ON  THE 
WAGER  OF  LA.W,  THE  WAGER  OF  BATTLE,  THE  ORDEAL, 
AND  TORTURE.  Second  edition,  revised.  In  one  handsome  royal 
12mo.  vol.,  ^2  75.      {Lately  issiced.) 

STUDIES  IN  CHURCH  HISTORY.     The  Rise  of  the  Temporal 

Power — Benefit  of  Clergy — Excommunication.  In  one  handsome 
12mo.  vol.  of  515  pp.,  extra  cloth,  $2  75.      {Lately  issued.) 

LALLEMAND  (M.)  AND  WILSON  (MAURIS).  A  PRACTICAL 
TREATISE  ON  THE  CAUSES,  SYMPTOMS,  AND  TREATMENT 
OF    SPERMATORRHOEA.      Translated    and   edited   by   Henry   J. 

McDougall.     Fifth  American  edition.     To  which  is  added ON 

DISEASES  OF  THE  VESICULiB  SEMINALES.  With  special  re- 
ference to  the  Morbid  Secretions  of  the  Prostatic  and  Urethral 
Mucous  Membrane.  By  Marris  AVilson,  M.  D.  In  one  neat  octavo 
volume,  of  about  400  pages,  extra  cloth,  $2  75. 

T  A  EOCHE  (R.)     YELLQW  FEVER  IN  ITS  HISTORICAL,  PATHO- 
i-1     LOGICAL,     ETIOLOGICAL,     AND    THERAPEUTICAL    RELA- 
TIONS.    In  two  8vo.  vols,  of  nearly  1500  pages,  extra  cloth,  $7. 

PNEUMONIA,  ITS  SUPPOSED  CONNECTION,  PATHOLO- 
GICAL AND  ETIOLOGICAL,  WITH  AUTUMNAL  FEVERS.  In 
one  8vo.  vol.  of  500  pages,  extra  cloth,  $3. 

LAURENCE  (J.  Z.)  AND  MOON  (ROBERT  C.)  A  HANDY-BOOK 
OF  OPHTHALMIC  SURGERY.  Second  edition,  revised  by  Mr. 
Laurence.  With  numerous  illustrations.  In  one  8vo.  vol.,  extra 
cloth,  $2  75. 


LEHMANN  (C.  G.)  PHYSIOLOGICAL  CHEMISTRY.  Translated  by 
George  P.  Day,  M.  D.,  and  edited  by  R.  E.  Rogers,  M.D.,  Prof,  of 
Chemistry,  in  the  University  of  Pennsylvania.  With  plates,  and  nearly 
200  illustrations.  In  two  large  Svo.  vols.,  containing  1200  pages, 
extra  cloth,  $6. 

A  MANUAL  OF  CHEMICAL  PHYSIOLOGY.     Translated  with 

notes  and  additions,  by  J.  Cheston  Morris,  M.  D.  With  an  Intro- 
ductory Essay  on  Vital  Force,  by  Prof.  Samuel  Jackson.  In  one 
very  handsome  Svo.  vol.  of  336  pages,  extra  cloth,  $2  25. 

LAWSON  (GEORGE).  INJURIES  OP  THE  EYE,  ORBIT,  AND  EYE- 
LIDS, with  about  100  illustrations.  From  the  last  English  edition. 
In  one  handsome  8vo.  vol.,  extra  cloth,  $3  50. 

LTIDLOW   (J.  L.)     A  MANUAL  OP  EXAMINATIONS  UPON  ANA- 
TOMY, PHYSIOLOGY,  SURGERY,  PRACTICE  OF   MEDICINE, 
OBSTETRICS,  MATERIA  MEDICA,  CHEMISTRY,  PHARMACY, 
.     AND  THERAPEUTICS.     To  which  is  added  a  Medical  Formulary. 
Third  edition.     In  one  royal  12mo.  vol.  of  over  800   pages,    extra 
•      cloth,  $3  25  ;  leather,  $3  75. 

LAYCOCK  (THOMAS).  LECTURES  ON  THE  PRINCIPLES  AND 
METHODS  OF  MEDICAL  OBSERVATION  AND  RESEARCH.  In 
one  12mo.  vol.,  extra  cloth,  $1. 
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LYNCH  (W.  F.)  A  NARRATIVE  OF  THE  UNITED  STATES  EX- 
PEDITION TO  THE  DEAD  SEA  AND  RIVER  JORDAN.  In  one 
large  and  handsome  octavo  vol.,  with  28  beautiful  plates  and  two 
maps,  cloth,  $3. 

■ Same  Work,  condensed  edition.     One  volume  royal  12mo.,  extra 

cloth,  $1. 

LYONS  (ROBERT  D.)  A  TREATISE  ON  FEVER.  In  one  neat  8vo. 
vol.  of  362  pages,  extra  cloth,  $2  25. 

MARSHALL  (JOHN).  OUTLINES  OF  PHYSIOLOGY,  HUMAN 
AND  COMPARATIVE.  With  Additions  by  Francis  G.  Smith. 
M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  University  of 
Pennsylvania.  In  one  Bvo.  volume  of  1026  pages,  with  122  illustra- 
tions. Strongly  bound  in  leather,  raised  bands,  $7  50 ;  extra  cloth, 
$6  50. 

MACLISE  (JOSEPH).     SURGICAL    ANATOMY.     In  one  large   Im- 
perial quarto  vol.,  with  68  splendid  plates,  beautifully  colored;   con- 
taining 190  figures,  many  of  them  life  size,  extra  cloth,  $14. 
MACKENZIE  (W.)     A  PRACTICAL  TREATISE  ON  DISEASES  AND 
INJURIES  OF  THE  EYE.     In  one    handsome    8vo.   vol.   of  1027 
pages,  with  plates  and  numerous  wood-cuts,  extra  cloth,  $6  50. 
EIGS  (CHAS.  D.)  OBSTETRICS,  THE  SCIENCE  AND  THE  ART. 
Fifth   edition,  revised,  with  130   illustrations.     In    one  beautifully 
printed  8vo.  vol.  of  760  pages,  extra  cloth,  $5  50  ;  leather,  $6  50. 
—  WOMAN  :  HER  DISEASES  AND  THEIR  REMEDIES.     Fourth 
and  improved  edition.     In  one  large  8vo.  vol.  of  over  700  pages, 
extra  cloth,  $5  ;  leather,  $6. 
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FEVER,     In  one  8vo.  vol.  of  365  pages,  extra  cloth,  $2. 

MILLER  (JAMES) .  PRINCIPLES  OF  SURGERY.  Fourth  American, 
from  the  third  Edinburgh  edition.  In  one  large  8vo.  vol.  of  700 
pages,  with  240  illustrations,  extra  cloth,  $3  75. 

THE  PRACTICE  OF  SURGERY.     Fourth  American,  from  the 

last  Edinburgh  edition.  In  one  large  8vo.  vol.  of  700  pages,  with 
364  illustrations,  extra  cloth,  $3  75. 

MONTGOMERY  (W.  F.)  AN  EXPOSITION  OF  THE  SIGNS  AND 
SYMPTOMS  OF  PREGNANCY.  From  the  second  English  edition. 
In  one  handsome  8vo.  vol.  of  nearly  600  pages,  extra  cloth,  $3  75. 

MORLAND  (W.  W.)  DISEASES  OF  THE  URINARY  ORGANS.  With 
illustrations.  In  one  handsome  8vo.  vol.  of  about  600  pages,  extra 
cloth,  $3  50. 

MORLAND  (W.  W.)  ON  THE  RETENTION  IN  THE  BLOOD  OF  THE 
ELEMENTS  OF  THE  URINARY"  SECRETION.  In  one  voL  8vo., 
extra  cloth,  75  cents. 

MULLER  (J.)  PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY. 
In  one  large  8vo.  vol.  with  550  wood-cuts,  and  two  colored  plates, 
cloth,  $4  50. 

MIRABEAU;   A  LIFE  HISTORY.     In  one  royal  12mo.  vol.,  cloth, 
75  cents. 
MACFARLAND'S  TURKEY  AND  ITS  DESTINY.     In  2  vols,  royal 
12mo.,  cloth,  $2. 
MARSH  (MRS.)     A  HISTORY  OF  THE  PROTESTANT  REFORMA- 
TION IN  FRANCE.     In  2  vols,  royal  12mo.,  extra  cloth,  $2. 
NEILL   (JOHN)   AND   SMITH    (FRANCIS  G.)     COMPENDIUM  OF 
THE  VARIOUS  BRANCHES  OF  MEDICAL  SCIENCE.     In   one 
handsome    12mo.   vol.   of  about   1000   pages,   with  374    wood-cuts, 
extra  cloth,  $4;  leather,  raised  bands,  $4  75, 
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NELIGAN  (J.  MOOEE).  A  PRACTICAL  TREATISE  ON  DISEASES 
OF  THE  SKIN.  Fifth  American,  from  the  second  Dublin  edition. 
In  one  neat  royal  12mo.  vol.  of  462  pages,  extra  cloth,  $2  25. 

AN  ATLAS  OF  CUTANEOUS  DISEASES.     In  one  handsome 

quarto  vol.  with  beautifully  colored  plates,  &o.,  extra  cloth,  $5  60. 
■VriEBUHR    (B.   G.)     LECTURES    ON    ANCIENT    HISTORY;    com- 
J-'     prising     the     history    of     the     Asiatic     Nations,     the     Egyptians, 
Greeks,    Macedonians,    and   Carthagenians.     Translated   by  Dr.  L. 
Schmitz.     In  three  neat  volumes,  crown  octavo,  cloth,  $5  00. 

ODLING  (WILLIAM).  A  COURSE  OF  PRACTICAL  CHEMISTRY 
FOR  THE  USE  OF  MEDICAL  STUDENTS.  From  the  fourth 
revised  London  edition.  In  one  12mo.  vol.  of  261  pp.,  with  75  illus- 
trations, extra  cloth,  $2.  {Lately  issued.) 
PAVY  (F.  W.)  A  TREATISE  ON  THE  FUNCTION  OF  DIGESTION  : 
ITS  DISORDERS  AND  THEIR  TREATMENT.  From  the  second 
London  Ed.    In  one  Svo.  vol.  of  246  pp.,  ext.  cl.,  $2.    (Lately  issued.) 

P.\.ERISH  (EDWASD).  A  TREATISE  ON  PHARMACY.  With  many 
FormuIfB  and  Prescriptions.  Third  edition.  In  one  handsome  8vo.^ 
vol.  of  850  pages,  with  several  hundred  illustrations,  extra  cloth,  $5. 

piRRIE  (WILLIAM) .     THE  PRINCIPLES  AND  PRACTICE  OF  SUR- 
J-      GERY.     In  one  handsome  octavo  volume  of  780  pages,  with  316 
illustrations,  extra  cloth,  $3  75. 

PEREIRA  (JONATHAN).  MATERIA  MEDIC  A  AND  THERAPEU- 
TICS. An  abridged  edition.  With  numerous  additions  and  refe- 
rences to  the  United  States  Pharmacopoeia.  By  Horatio  C  Wood, 
M.  D.  In  one  large  octavo  volume,  of  1040  pages,  with  236  illustra- 
tions, extra  cloth  $7  00,-  leather,  raised  bands,  $8  00. 

PTJLSZKY'S  MEMOIRS  OF  AN  HUNGARIAN  LADY.  In  one  neat 
royal  12mo.  vol.,  extra  cloth,  $1. 

PAGET'S  HUNGARY  AND  TRANSYLVANIA.     In  two  royal  12mo. 
vols.,  cloth,  $2. 
ROBERTS  (WILLIA.W).     A  PRACTICAL  TREATISE  ON  URINARY 
AND  RENAL  DISEASES.     With  numerous  illustrations.     In  one 
very  handsome  Svo.  vol.      {New  edition  preparing.) 

RAMSBOTHAM  (FRANCIS  H.)  THE  PRINCIPLES  AND  PRAC- 
TICE OF  OBSTETRIC  MEDICINE  AND  SURGERY.  In  one  im- 
perial Svo.  vol.  of  650  pages,  with  64  plates,  besides  numerous  wood- 
cuts in  the  text.  Strongly  bound  in  leather  $7. 
RIGBY  (EDWARD).  THE  CONSTITUTIONAL  TREATMENT  OF 
FEMALE  DISEASES.  In  one  neat  royal  12mo.  vol.  of  about  250 
pp.,  extra  cloth,  $1. 

A  SYSTEM  OF  MIDWIFERY.     Second  American  edition.    In 

one  handsome  Svo.  vol.  of  422  pages,  extra  cloth,  $2  50. 

■pANKE'S  HISTORY  OF  THE  TURKISH  AND  SPANISH  EMPIRES 

-LI'  in  the  16th  and  beginning  of  17th  Century.  In  one  Svo.  volume, 
paper,  25  cts. 

HISTORY  OP  THE  REFORMATION  IN  GERMANY.     Parts  I. 

II.  III.     In  one' vol.,  extra  cloth,  $1. 

ROYLE  (J.  FORBES).  MATERIA  MEDICA  AND  THERAPEUTICS. 
Edited  by  Jos.  Carson,  M.  D.  In  one  large  Svo.  vol.  of  about  700 
pages,  with  98  illustrations,  extra  cloth,  $3. 

RADCLIFFE,  AINSTIE,  AND  OTHERS.  ON  DISEASES  OF  THE 
SPINAL  COLUMN  AND  OF  THE  NERVES.  1  vol.  8vo.,  extra 
cloth.     $1  50.     {J^ist  issued.) 
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SMITH  (EUSTACE).  ON  THE  WASTING  DISEASES  OF  CHILDEEN. 
Second  American  edition,  enlarged.  In  one  8vo.  vol.,  extra  cloth. 
iit;2  50.      {Just  issued.) 

SARGENT  (F.  W.)  ON  BANDAGINa  AND  OTHER  OPERATIONS 
OF  MINOR  SURGERY.  New  edition,  with  an  additional  chapter 
on  Military  Surgery.  In  one  handsome  royal  12mo.  vol.  of  nearly 
400  pages,  with  184  wood -cuts,  extra  cloth,  $1  75. 

SMITH  (LEWIS  J )  A  TREATISE  ON  THE  DISEASES  OF  IN- 
FANCY AND  CHILDHOOD.  A  New  Work,  now  ready.  In  one 
large  Svo.  volume  of  620  pages,  strongly  bound  in  leather,  $5  75  ; 
extra  cloth,  $4  75. 

SHARPEY  (WILLIAM)  AND  QTTAIN  (JONES  AND  RICHARD). 
HUMAN  ANATOMY.  With  notes  and  additions  by  Jos.  Leidy, 
M.D.,  Prof,  of  Anatomy  in  the  University  of  Pennsylvania.  In  two 
large  Svo.  vols,  of  about  1300  pages,  with  51 1  illustrations,  extra  el.  $6. 

SIMPSON  (SIR  JAMES  Y.)     CLINICAL  LECTURES  ON  THE  DIS- 
EASES OF  WOMEN.      (A  new  edition  preparing.) 
SIMON'S  GENERAL  PATHOLOGY.     In  one  Svo.   vol.  of  212  pages 
extra  cloth,  $1  25. 
SKEY  (FREDERIC  C.)     OPERATIVE  SURGERY.     In  one  Svo.  vol. 
of  over  650  pages,  with  about  100  wood-cuts,  cloth,  $3  25. 
SLADE  (D.  D.)     DIPHTHERIA  ;  ITS  NATURE  AND  TREATMENT. 
Second  edition.     In  one  neat  royal  12mo.  vol.,  extra  cloth,  $1  25. 
SMITH  (HENRY  H.)  AND  HORNER  (WILLIAM  E.)     ANATOMICAL 
ATLAS.  Illustrative  of  the  structure  of  the  Human  Body.  In  one  large 
imperial  Svo.  vol.,  with  about  650  beautiful  figures,  extra  cloth,  $4  50. 

SMITH   (EDWARD).     CONSUMPTION ;    ITS  EARLY  AND   REME- 
DIABLE STAGES.     In  one  Svo.  vol.  of  254  pp.,  extra  cloth,  $2  25. 
SOLLY    (SAMUEL).     THE    HUMAN    BRAIN;    ITS    STRUCTURE, 
PHYSIOLOGY,  AND  DISEASES.     In  one  neat  Svo.  vol.  of  500  pp. 
with  120  wood-cuts,  extra  cloth,  $2  50. 

STILLE  (ALFRED).  THERAPEUTICS  AND  MATERIA  MEDIC  A. 
Third  edition,  revised  and  enlarged.  In  two  large  and  handsome 
Svo.  vols.,  extra  cloth,  $10;  leather,  $12. 

SALTER  (H.  H.)  ASTHMA  ;  ITS  PATHOLOGY,  CAUSES,  CONSE- 
QUENCES, AND  TREATMENT.  In  one  volume  Svo.,  extra  cloth, 
$2  50. 

S  WAYNE  (JOSEPH  GRIFFITHS).  OBSTETRIC  APHORISMS, 
From  the  fourth  revised  English  edition.  With  additions  by  E.  R. 
Hutehins,  M.  D.  In  one  small  ]2mo.  vol.  of  177  pp.,  with  illustra- 
tions, extra  cloth,  $1  25.      {Lately  issued.) 

SCHOEDLER  (FREDERICK)  AND  MEDLOCK  (HENRY) .  WONDERS 
OF  NATURE.  An  elementary  introduction  to  the  Sciences  of  Physics, 
Astronomy,  Chemistry,  Mineralogy,  Geology,  Botany,  Zoology, 
and  Physiology.  Translated  from  the  German  by  H.  Medlock.  In 
one  neat  Svo.  vol.,  with  679  illustrations,  extra  cloth,  $3. 

SMALL  BOOKS  ON  GREAT  SUBJECTS.  Twelve  works  ;  each  one  15 
cents,  sewed,  forming,  a  neat  and  cheap  series  ;  or  done  up  in  3  vols., 
extra  cloth,  $1  50. 

STRICKLAND    (AGNES).     LIVES  OP  THE  QUEENS   OF   HENRY 
THE  VIII.  AND  OF  HIS    MOTHER.     In  one  crown  octavo  vol.,  ■ 
extra  cloth,  $1 ;  black  cloth,  90  cents. 

MEMOIRS  OF  ELIZABETH,  SECOND  QUEEN  REGNANT  OF 

ENGLAND  AND  IRELAND.     In  one  crown  octavo  vol  ,  extra  cloth, 
%1  40;  black  cloth,  $1  30. 
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SCHMITZ  AND  ZUMPT'S  CLASSICAL  SERIES.     In  royal  ISmo. 
CORNELII  NEPOTIS   LTBER  DE   EXCELLENTIBUS  DUCIBUS 
EXTERARUM  GENTIUM,  CUM  VITIS  CATONIS  ET  ATTICI. 
"With  notes,  &o.     Price  in  extra  cloth,  60  cents  ;'  half  bound,  70  cts. 

C.  I.  CiESARIS  COMMENTARII  DE  BELLO  GALLICO.  With  notes. 

mnp,  and  other  illustrations.     Price  in  extra  cloth,  60  cents;   half 

bound,  70  cents. 
C.  C.  SALLUSTII  DE  BELLO  CATILINARIO  ET  JUGURTHINO. 

AVith  notes,  map,  &c.     Price  in  extra  cloth,  60  cents ;  half  bound, 

70  cents. 

Q.  CURTII  EUFII  DE  GESTIS  ALEXANDRI  MAGNI  LIBRI  VIIL 
With  notes,  map,  &c.  Price  in  extra  cloth,  80  cents ;  half  bound, 
90  cents. 

P.  VIRGILII  MARONIS  CARMINA  OMNIA.     Price  in  extra  cloth, 

85  cents;  half  bound,  $1. 
M.  T.  CICERONIS  OEATIONES  SELECTS  XII.     With  notes,  &c. 

Price  in  extra  cloth,  70  cents  ;  half  bound,  80  cents. 

ECLOGiE  EX  Q.  HORATII  FLACCI  POEMATIBUS.  With  notes, 
Ac.     Price  in  extra  cloth,  70  cents;  half  bound,  80  cents. 

ADVANCED  LATIN  EXERCISES,  WITH  SELECTIONS  FOR 
READING-.  Revised,  with  additions.  Extra  cloth,  price  60  cents  ; 
half  bound,  70  cents. 

T.\NNER  (THOMAS  HAWKES).  A  MANUAL  OF  CLINICAL  MEDI- 
CINE AND  PHYSICAL  DIAGNOSIS.  Third  American  from  the 
second  revised  English  edition.  Edited  by  Tilbury  Fox,  M.  D.  In 
one  handsome  12mo.  vol.  of  366  pp.,  cloth,  $1  50.    {Lately  published.) 

ON  THE   SIGNS  AND  DISEASES  OF  PREGNANCY.     First 

American  from  the  second  English  edition.  With  four  colored  plates 
and  numerous  illustrations  on  wood.  In  one  vol.  8vo.  of  about  500 
pages,  extra  cloth,  $4  25. 


TAYLOR  (ALFRED  S.)  MEDICAL  JURISPRUDENCE.  Sixth  Ameri- 
can from  the  eighth  London  edition.  With  notes  and  references  to 
American  Decisions,  by  C.  B.  Penrose  of  the  Philadelphia  Bar.  In 
one  large  8vo.  vol.  of  776  pages,  extra  cloth,  $4  50  ;  leather,  $5  50. 

THOMAS  (T.  GAILLARD).  A  COMPLETE  PRACTICAL  TREATISE 
ON  THE  DISEASES  OF  FEMALES.  Second  and  revised  edition. 
In  one  large  and  handsome  octavo  volume  of  about  650  pages,  with 
illustrations,  extra  cloth,  $5;  leather,  $6.     (Lately  published.) 

TDDD  (ROBERT  B.)  AND  BOWMAN  (W.)  PHYSIOLOGICAL  ANA- 
TOMY AND  PHYSIOLOGY  OF  MAN.  In  one  large  8vo.  vol.  of 
about  950  pages,  with  300  illustrations  on  wood,  extra  cloth,  $4  75. 

TODH  (ROBERT  BENTLEY) .  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.    In  one  vol.  8vo.  of  320  pp.,  extra  cloth,  $2  50. 

TOYNBEE  (JOSEPH).  THE  DISEASES  OP  THE  EAR  :  Their  nature. 
Diagnosis,  and  Treatment.  Second  American  edition.  In  one 
handsome  8vo.  vol.  of  440  pp.,  with  100  illustrations,  extra  cloth,  $4. 

THOMPSON  (SIR  HENRY).  CLINICAL  LECTURES  ON  DISEASES 
OF  THE  URINARY  ORGANS.  In  one  8vo.  volume  of  204  pages, 
with  illustrations,  extra  cloth,  $2  25.    {Lately  issued.) 

THE   PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

THE  URETHRA  AND  URINARY  FISTULA.  From  the  third 
English  edition.  In  one  8vo.  vol.  of  359  pp.,  with  illustrations,  extra 
cloth,  $3  50.      {Lately  issued.) 
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WALSHE  (W.  H.)  PRACTICAL  TREATISE  ON  THE  DISEASES 
OF  THE  HEART  AND  GREAT  VESSELS.  Third  American  from 
the  third  revised  London  edition.  In  one  8vo.  vol.  of  420  pages, 
extra  cloth,  $3. 

WALES  (PHILIP  S.)  MECHANICAL  THERAPEUTICS  :  A  Prac- 
tical Treatise  on  Surgical  Apparatus,  Appliances,  and  Elementary- 
Operations  ;  embracing  Minor  Surgery,  Bandaging,  Orthopraxy,  and 
Treatment  of  Fractures  and  Dislocations.  In  one  large  8vo.  vol.  of 
about  700  pages,  with  642  illustrations  on  wood,  extra  cloth,  $5  75  ; 
leather,  $6  75. 

WELLS  (J.  SOELBERG).  A  TREATISE  ON  THE  DISEASES  OP 
THE  EYE.  Edited  with  additions  by  I.  Minis  Hays,  M.  D.  In  one 
large  and  handsome  octavo  vol.  of  736  pp.,  with  6  colored  plates  and 
216  wood-cuts,  also  selections  from  the  test-types  of  Jaeger  and  Snel- 
len, extra  cloth,  $5  ;  leather,  $6.  {Lately  issued.) 
WHAT  TO  OBSERVE  AT  THE  BEDSIDE  AND  AFTER  DEATH 
IN  MEDICAL  CASES.  In  one  royal  12mo.  vol.,  extra  cloth,  $1. 
WATSON  (THOMAS).  LECTURES  ON  THE  PRINCIPLES  AND 
PRACTICE  OF  PHYSIC.  A  new  American  from  the  last  revised 
English  edition,  with  additions  by  D.  Francis  Condie.  With  185 
illustrations  on  wood.  In  one  very  large  volume  imperial  8vo.  of 
over  1200  pages,  in  small  type,  extra  cloth,  $6  50  ;  strongly  bound 
in  leather,  raised  bands,  $7  50. 

WEST  (CHARLES).  LECTURES  ON  THE  DISEASES  PECULIAR 
TO  WOMEN.    Third  American  from  the  Third  English  edition.     In 

one  octavo  volume  of  560  pages,  extra  cloth,  $3  75  ;  leather,  $4  75. 

(Now  ready.) 
LECTURES  ON  THE  DISEASES  OF  INFANCY  AND  CHILD- 

HOOD.     Fourth  American  from  the  fifth  revised  English  edition.    In 

one  large  8vo.  vol.  of  666  closely  printed  pages,  extra  cloth,  $4  50  ; 

leather,  $5  50. 
AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE 

OF  ULCERATION  OF  THE  OS  UTERI.     In  one  vol.  Bto.,  extra 

cloth,  $1  25. 

WILLIAMS  (CHARLES  J.  B.)  PRINCIPLES  OP  MEDICINE.  A 
new  American  from  the  third  revised  London  edition.  In  one  8vo. 
vol.  of  about  500  pages,  extra  cloth,  $3  60. 

WILSON  (ERASMUS).  A  SYSTEM  OF  HUMAN  ANATOMY.  A 
new  and  revised  American  from  the  last  English  edition.  Illustrated 
with  397  engravings  on  wood.  In  one  handsome  8vo.  vol.  of  over 
600  pages,  extra  cloth,  $4  ;  leather,  $5. 

ON  DISEASES  OF   THE   SKIN.     The  seventh  American  from 

the  last  English  edition.  In  one  large  8vo.  vol.  of  over  800  pages, 
extra  cloth,  $5. 

Also  A  SERIES  OF  PLATES,  illustrating  "  Wilson  on  Diseases  of  the 
Skin,"  consisting  of  20  plates,  thirteen  of  which  are  beautifully 
colored,  representing  about  one  hundred  varieties  of  Disease.     $5  50. 

Also,  the  TEXT  AND  PLATES,  bound  in  one  volume,  extra  cloth,  $10. 

THE  STUDENT'S  BOOK  OF  CUTANEOUS   MEDICINE.     In 


one  handsome  royal  12mo.  vol.,  extra  cloth,  $3  50. 

WmSLOW  (FORBES).  ON  OBSCURE  DISEASES  OF  THE  BRAIN 
AND  DISORDERS  OF  THE  MIND.  In  one  handsome  8vo.  vol. 
of  nearly  600  pages,  extra  cloth,  $4  25. 


